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Honorable Brendan I - Byrne
Governo r of New Jersey
T r en ton, N.) 1) ~~ 2 1 ____________________________

Dear Governo r Byrne :

Inclosed is the Phase I inspection Report for Mountain Lake Dam in

Morris County , New .Jersey which has been prepared under authorization

of t he Dam Ins pection I\ct , Publ ic LaW 92—367. A brief assessment of

the dam ’s condition is giv .~n in the front of the report .

3ased on v isual i nspection , availa b le r ecords , calculations and past

operational performance, Mountain Lake Dam , a high hazard potential

s tructure , is judged to be in fair overall condition. The spiliway is

considered seriously inadequate since 48 percen t of the Probable

Maximum Flood (PMF) would overtop the dam. Tht seriously inadequate
spiliway is assessed as an UNSAFE, non—emergency condition , until more
detailed studies prove otherwise or corrective measures are
completed . The classification of UNSAFE applied to a dam because of a

seriously inadequate sp iliway is not meant to indicate the same degree
of emergency as would be associated with an UNSAFE classification

applied for a structural deficiency. It does mean, however , that
based on an initial screening , and preliminary computations , there

appears to be a serious deficiency in spiliway capacity so that if a

severe storm were to occur , overtopping and failure of the dam would

take place , s ignificantly increasing the hazard of loss oi~ l i fe
downstream from the dam . To Insure adequacy of the structure , the
following actions , as a minimum , are reconiriendeth

a. The spiliway ’ s adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated

methods , procedures , and studies within six months from the date of
approval of this report. Any remedial measures necessary to Insure
the adequacy of the spillway and to prevent overtopping should be

initiated within calendar year 1980. In the interim , a detailed
emergency operation plan and warning system should be promptly

developed. Also , durin g periods of unusually heavy precipitation,

around the clock survi~i.llance should be 
provided . 

~~~~~~~~~~~~~~~~~~~~ . .~~ _ _
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NI~i’1.N-1)
IIou*irable LI r end iri I . Byrn e

h . Within s ix m~xiths F ron the date o F a pproval o V this r eport ,
enqinee”inq studies arid ana1yse~; i uuld hI p~ rtw  ut ’d Lu:

1) Inves t i ~at e t he ‘~ epi ~e’; ii ht dow~st re im toe and design
appropriate remedial measures .

(2) Spccit’y itiil s upervise p roccdure~
; fur  r emoving t rees and

brush from the downst ream slop e of tue dan and for a distanc e
downstream of the t e ot t.he dam.

( 3 )  [i~~ ; ~~i r’ cn~i irs for t. he de te r  j o rated concrete on the
upstream tac e ii F t h e  a im  and in t I c  co rew al I anli Spil Iwa y structure

( i )  Desi gn re pa irs for the e rti~;ion on the downstream s lope of
the Jam and appropriate s iope protect ion

( 5 )  Inspect the contact between Hie downstream face and the
east abutmen t ~fter the removal of debr is.

(6) Design a dequate means to drain the reservoir in case of’
emer~jency .

Resulting r emedial measures should be initiated within calendar year
1980.

c. The following r emedial actions should be completed within
three months from the date of approval of this report:

( 1)  In i t ia te  a program to check the condition of the dam
periodicall y and monitor  the seepage ~i~t i l  remedia l measures are
effected.

(2) Repair the rusted spillway gate and gate slides. The
gate operating mechanism should he lubricated and operated
periodically to ensure continued fu~ctioning .

d. The following remedial actions should be completed within six
months fro’n the date of ’ approval of ’ this report:

(1) Initiat e a program to control trespassing on the dam .

(2) Clear trees arid brush on either side of the downstream
channel to facilitate identification of seepage problems.

e. Within one year from the dace of approval of this report,
initiate a program to make a conprehensive technical inspection of the
dam once every t~~ years.
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N~\PLN—D
Honorable Prendan I . Byrne

A copy of the report is being furnished to Mr . Dirk C. Hof’man , New
Jerse y Depart ment  o f Env i ronmental Prot ection , the designated State
Office contact for this program. Within five days of’ the date of this
let t er , a copy will als o be sen t to Congressma n Jame s A . Courter of
the Thirteenth District. Under the provision of’ the Freedom of’
information Act , the inspect ion repor t wi l l  be subject to release by
t his o ffice , upon reque’ t , five days after the date of’ this letter.

Additiona l copies of this report may be obtained from the National
Technical Inf rmation services (NTIS), Spring field , Virginia 22161 at
a reasonable cost . Please allow four to six weeks from the date of
this letter for NTIs to have copies of the report available.

An important aspect of the Darn Safety Program will b e the
implementation of the recormiiendations m ade as a result of the
inspection . ~e accor din gl y request that we be advised of proposed
act ionc taken by the 5tate to implement our recomendatlons.

Sincerely,

I m c ! .  3A1&S C. FUN
As btated Colonel , Corps of ’ Engineers

District Engineer

Copies furnished :
Mr. Dirk C. Hofman , P.E. ,  Deputy Director
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CNL:Q9
Trenton , NJ 0&25

Mr. John O’Dowd , Acting Chief
Bureau of Flood Plain Management
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN(Y29
Trenton , NJ 08625
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MJUNT~ IN LAK E LA M (NW 2~ ’I)

CIJ~PS (iF E Nt ; IME1e  MSSES~1~1LNT (1 C~NLHAL CONDITIONs

Fbi’; u am was inspec r~~: u i  17 May 1979 by Anderson—Nichols and Company,
Inc . under contrac t t o  tue State of New ~Jersey . ihe State , under
igreennent w i t h the U . ’~. • r r nn y Engineer Dis t r ic t , Pniiladelphia , had this
in3pectlon perfurme a n iccordance w i t h  the  Nationa l Dam lnr,pection
Act , Public Law 92-~~ / .

Mountain Lake Dam , a hi gh hazard potential structure , is judged to be
in  fair overat 1 condition . The spi~lwu~ is con~

jidered seriousl y
inadequate since 4q  percent of the Prohahl~’ Maximu m Flood (PMF) WOUldovertop the dam . The seriously inauequate spi liwa y is assessed as an
UNSAFE, non—emergency conmu iti on , until more aetailed studies prove
otherwise or correctiv e rtiea~~ir~:~s are completeu . The c lassi f ication of
UNSAFE applied to a dim L ecause of ’ a serious ly inadequate spiliway is
no t. mean t to Ifl (iiI2a t ~ tb ’ ;am degree ii F emergenc y as would Li:’
associated w i t h  an UN~A rE ci~ s~ i t  icat in ipol ted for a structural
def ic iency . I t  uoe s nean , howeve r , t tli t L)used on dn ini t ia l
screening, and p r e l i m i n a r y  computations , t :ne re appears tc be a serious
defic iency in  sp i l iw ay  c ap a c i ty  so t :ia t if a severe s torm were to
occur , overtopping and fa i lu re  a f  the Jam would take place ,
significantl y increasing the hazara of’ ft~~ uf life mio~nstrearn from
the dam. To i nsure adequacy of the structure , t he follo wing actions ,
as a minimum , are  recommended :

a. The spiliway ’s adequacy should be determineO by a qualified
professional consultan t engaged by tne owner using more sophist icate d
methods, procedures , and sttndies within six months from the date of’
approva l of this report . Any remedial measures necessary to insure
the adequacy of the spiliway and to prevent overtopping should be
ini t iated within  calenda r yea r 1980. In the interim , a detailed
emergency operation plan and warning system should be promptly
developed . Also , dur ing period s of unusuall y heavy precipitation ,
around the clock surveillance should be provided.

0. Within six months from the dat e of approval of this report ,
engineering studies and analyses should be performed to:

(1) Investigate the seepayes at the downstream toe and design
appropriate remedial measures.

(2) SpecIfy and supervise procedures for removing trees and
orush from the downstream slope of the uam and for a uiistance
downstream of the toe of the dam.

(3) Design repairs for the deteriorated concrete on the
upstream face of the J~m and in the corewal l and spillway structure.

S-u 
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L~i s t r ct Lngineer

bATh : A A d ~1ø /7/f



O 

DEPARTMENT OF THE ARMY
PP4ILA DELP i4 ,* DISTRICT . CORPS or £NGINE~~Rs
CUSTOM HOUSE — 2 0  & CN~~STNUT STRE(~ S

PH ILAOE I PHIA 4’ENNSYLVANIA 19106

‘ t * * • $t !1 ‘.

NAP~N-D

Honorable Brendan r. Byrne 1 3 SEP 1979
Governor of New Jersey
Trenton , Ni 08621

Dear Governor Byrne:

This  is in refere nce to our ongoing Nationa l Program for Inspection of
Non—Federal Dams withi n the State of New Jer sey. Mountain Lake Dam
(Federal I.D. No. NJ00284), a hi gh haEard potential structure has
recentl y been inspected. The dam is owned by the Borough of Mountain
Lakes and is located on Troy Brook in Mountai n Lakes.

Using Corps of Eng ineers sc’reening criteria , it has been determined
that the dam ’s spil iway is seriousl y ina dequate since approximatel y 48
percent of the Probab le Maximum b’1.ood v~uld overtop the dam. The
seriously inadequate sp ilivay is assessed as an UNSAFE, non—emergency
condition , until more detailed studies prove otherwise , or corre ct ive
measures are completed . The classification of UN SAFE applied to a dam
because of a se riousl y inad equate apiliway ii not meant to indicate
the same degree of emer gency as would be associated with an UNSAFE
unc laseification app li ed for a structura l deficienc y. It does mean ,
however , that based on an initial screening and preliminary
computations , there appears to be a serious deficienc y in sp illway
capacity so that if a severe storm were to occur, overtopp ing and
failure of the dam could take p lace , si gn i f i can t ly increa sing the
haz ard  potent ia l  to l05i4 of l i f e  downstream from the dam . As a result
of  t h i s  UNSAF E determinat ion , it is recoimnended that the dam ’s owner
take the following meas ures within 30 days of the date of this letter :

a. Engage the services of a qualif ied professiona l consultant to
more accura tely de termin e the sp illvay adeq uacy by usi ng more detailed
and sophisticated hydrologic and hydra ulic analyses , and to reco~~end
any remedial measures required to preven t overtopping of the dam .



~~~~~~~~~~~~~ .

NAPEN-D
Honorable Brend an T. Byrne

b. In the interim , a detailed emergency operation p lan and
d~ ,nstream warning system should be developed. Also , round—the—clock
surveillance should be provided during periods of unusally heavy
preci pitation.

A final report on this Phase I Inspection will be forwarded to you
wi thin two months.

Sincerel y,

JAMES C. TON
,~ 

Colonel , Corps of Eng ineers
Distr ict  Eng ineer

Copies Furnished:
Dirk C. Hofman , Ac tg. Deputy Direc tor
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton , NJ 08625

John O’ Dowd, Act ing Chief
Bureau of Flood Plain Management
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton , NJ 08625
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Mountain Lake Dam
ID N umber: NJOO2C4

F State Located: New Jersey
County Located: Morris
Stream : Troy Brook
River Basin: Passaic
Date of Inspection : May 17, 1979

ASSESSMENT OF GENERA L CONDITIONS

Mountain Lake Dam is an old dam of undetermined age and is
in fair  overall condition . It is intermediate in size and
is classified as High Hazard . A seepage estimated as 10-
15 gpm was observed at the toe of the dam . T~ees up to 18inches in diameter are growing on the downstream slope of
the dam. Extensive evidence of trespassing and erosion
was observed on the downstream slope of the embankment. The
top of the concrete core wall , which is visible on the
crest of che dam, has numerous surf ace cracks and spalled
areas. The concrete facing on the upstream slope of the
dam has cracks , some of which are open. Some cracks have
been patched. The wingwalls of the concrete spillway
structure exhibit numerous areas of spalling, cracking and
erosion. There are two cracks in the concrete deck over
the spillway structure. The steel gate is severely corroded
on the surface. There is surface rust on the rest of the
operating mechanism.

The Wil dwood Lake Dam and Spillway , and the spiliway of
Mountain Lake are capable of passing 47 percent of the
PMF without causing the Mountain Lake Dam to overtop. Dam
failure resulting from over toppin g would signi ficantly
increase the hazard to loss of life downstream over the non—
failure condition. Thus the spillway is judged to be
seriously inadequate.

it is recommended that the owner retain the services of
a professional engineer , qualified in the design and inspec-
tion of dams , to accomplish the following tasks within the
specified time frames. Starting very soon: investigate
the seepages at the downstream toe and design and imple-
ment appropriate remedial measures ; specify and supervise
procedures for removing trees , their root systems and brush
from the downstream slope of the dam and for a distance
downstream of the toe of the dani; and conduct additional
detailed hydrologic and hydraulic analysis of the Moun tain
and Wildwood Lake watersheds , reservoirs , connector channel,

~



~ - .  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

dams and spiliways to determine the need for and type of
mi tigating measures required to provide for safe passage
of high discharges. Starting in the near fu ture : design
and implement repairs for the deteriorated concrete on
the upstream face of the dam and in the corewall and spill—
way structure; repair the erosion on the downstream slope
of the dam and provide appropriate slope protection ; and
inspect the contact between the downstream face of the
embankment and the lef t abutment af ter the debris that
has been dumped there is cleared away. In the future,
design and install adequate means to drain the reservoir
in case of emergency. It is further recommended that the
owner undertake the following as a part of operating and
maintenance procedures. Starting very soon , check the
condition of the dam periodically and monitor the seepage
until remedial measures are effected. Starting soon,
control trespassing on the dam, and clear trees and brush
on either side of the downstream channel for a distance
downstream of the dam to allow for identification of seep-
age problems. In the future, engage a professional engineer,
qual i f ied in the design and inspection of dams , to make a
comprehensive technical inspection of the dam once every
two years. In the near future, establish a surveillance
program for use during and immediately following periods
of heavy rainfal l, and also a warning program to follow
in case of floodflow conditions or imminent dam failure.

Warren A . Guinan, P.E.
Project Mana ger
New Jersey No. 16848
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams ,
for Phase I Investigations. Copies of these guidelines
may be obtained from the Office of Chief of Engineers ,
Washin gton , D.C. 20314. The purpose of a Phase I
Investigation is to identif y expeditiously those dams
which may pose hazards to human life or property . The
assessment of the general condition of the dam is based
upon available data and visua l inspections . Detailed
investigation , and analyses involving topographi c
mapping , subsur face inve stigations , testing, and detailed
computational evaluations are beyond the scope of a
Phase I investigation ; however , the investigation is
intended to identify any need for such studies.

In review this repor t, it should be realized tha t the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. It is important to note
that the condition of a dam depends on numerous an d con-
stant ly  changing in ternal and ex terna l conditions , and is
evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to
represent the condition of the dam at some point in the
future. Only through continued care and inspection can
there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provi de detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spiliway Test Flood is based
on the estima ted “Probable Maximum Flood” for the region
(grea test reasonably possible storm runo f f), or f r actions
thereof. The test flood provides a measure of relative
spi l lway capacity and serves as an aid in determinin g the
need for more detailed hydrologic and hydraulic studies ,
considering the size of the dam , its general condition and
the downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY INSPECTION PROGRAM

MOUNTAIN LAKE DA.M
U.S. #NJ00284

SECTION I
PROJECT INFORMATION

1.1 General

a. Authority. Authority to perform the Phase I Safety
Inspection of Moun tain Lake Dam was received from the State
of New Jersey , Department of Environmental Protection , Divi-
sion of Water Resources by letter dated 4 April 1979 under
Contract NO. FPM-39 dated 28 June 1978. This Authority was
given pursuan t to the National Dam Inspection Act, Public Law
92-367 and the U.S. Army Engineers District, Philadelphia.
The inspection discussed herein was performed by Anderson-
Nichols & Company , Inc. on 17 May 1979.

b. Purpose. The purpose of the Phase I Investigation
is to develop an assessment of the general conditions with
respect to the safety of Mountain Lake Dam and appur tenances
based upon available data and visual inspection , and deter-
mine any need for emergency measures and conclude if additional
studies , investigations and analyses are necessary and warranted .

1.2 Project Description

a. Description of Dam and Appurtenances. Mountain Lake
Dam is an old (construction date unknown) earthf ill dam , which
is approximately 100 feet long, has a structural height of
12.3 feet and a hydraulic height of 12.0 feet. The topwidth
of the dam is approximately 13 feet. The upstream face is paved
with concrete and has a 3H:lV slope. The dam has a concrete
core wall 2 feet thick. The downstream face slopes at 2H:lV.
A concrete spillway structure is located at the center of the
dam. Concrete spillway abutments, 2-feet thick , define the
3.3-foot wide spillway opening through the dam. The top of the
spillway structure is covered with a concrete deck. The up-
stream opening is limited by wood stoplogs (3 inches thick) to
a size of 3.3-foot x 2.6-foot. Immediately downstream of the
stoplogs, flow is discharged through an opening controlled by a
steel gate and into a 3.3-foot wide by 3.2—foot high, 5-foot
long concrete box which discharges between the spiliway abut-
ments at an elevation approximately halfway between the dam
crest and toe. The mechanical operating mechanism for the steel
gate is on the top of the spil].way structure. At the northeast
end of Mountain Lake a connector channel leads to Wildwood Lake.
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The channel is well defined, approximately 20 feet wide and is
spanned by 3 bridges. The gradient of the channel is flat, or
nearly flat, and allows for free f low of water between the two
lakes. Wildwood Lake is impounded by a 836-foot long by 7- to
12- foot high dam. The dam crest is 0.8 foot below the crest of
Mountain Lake Dam. The spiliway of Wildwood Lake Dam consists
of a concrete structure with a 3.3-foot wide opening. The
water level is controlled by stoplogs, which at the time of
measurement limited the spil].way opening to 3.3 feet wide by
1.9 feet high. Downstream of the stoplogs , flow passes beneath
a steel gate and into a conduit of undetermined size which leads
beneath a road. The outlet of the culvert could not be located.

The watershed above these two lakes is gently sloping and fully
developed as a residential area. Three tandem impoundments ,
Birchwood Lake, Crystal Lake and Sunset Lake occupy the upper
portion of the drainage area. Sunset Lake drains into Mountain
Lake through a small channe l , approximately 1500’ long.

b. Location. The dam is located in the Borough of Mountain
Lakes , Morris County ,  New Jersey , on Troy Brook. It has coordi-
nates north latitude 40° 53.0’ and west longitute 740 26.8’. A
location map is shown in Figure 1.

c. Size Classification. Mountain Lake Dam is classified
as being intermediate in size, as defined in the Recommended
Guidelines for Safety Inspection of Dams, on the basis of its
storage volume at the dam crest of 1154 acre-feet which is less
than 50 ,000 acre-feet, but more than 1000 acre-feet , and its
structural height is 12.3 feet which is less than 40 feet.

d. Hazard Classification. Visual inspection of the area
downstream of the dam showed that a failure of Mountain Lake Dam
could cause excessive property damage to two houses with an
estimated population of 8 persons , located approximately 500
feet downstream of the dam. The houses are adjacent to a road
culvert for the discharge channel and have first floor elevations
about 4 feet above the channel invert. The culvert is 3 feet
high by 7 feet wide by 36 feet long and would likely be washed
out should the dam fail. The steeply sloping and relatively
narrow discharge channel would clearly cause a high hazard to
loss of life from large flows downstream of the dam. Mountain
Lake Dam is thus classified as High Hazard. Furthermore , Moun-
tain Lake controls flow from Wildwood Lake. Wildwood Lake Dam
is lower (0.8 feet) than Mountain Lake Dam; therefore, it would
overtop before Mountain Lake Dam. A grade school building is
located about 200 feet downstream of Wildwood Lake Dam directly
in the path of the water should Wildwood Lake Dam overtop.

e. Ownership. Mountain Lake Dam is owned by the Borough
of Mountain Lakes. Mr. Carl Danser , Superintendent of Public
Works (334—3131) was contacted for information .

2
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f. Purpose of Dam. The reservoir is the focal point for
substantial residential development and is extensively used for
recreation.

g. Design and Construction History. No plans , hydraulic
or hydrologic data for the original construction were disclosed.

- h. Normal O~erational Procedures. No formal operational
procedures were disclosed.

1.3 Pertinent Data

a. Drainage Areas - 1.27 square miles (includes Wildwood
Lake)

b. Discharge at Damsite - cfs

Maximum flood at dam site - unknown

Gated spillway capacity at normal pool elevation

With stoplogs in place (as during inspection)

Mountain Lake - ± 1.0
Wildwood Lake - 0

With stoplogs removed

I Mountain Lake - 114

I Wildwood Lake - unknown

I ;~ Gated spillway capacity at top of Mountain Lake Dam

I ~~. With stoplogs in place (as during inspection)

I ~ Mountain Lake - 57

If Wildwood Lake - 28 (estimated)

With stoplogs removed

I I•~- 
Mountain Lake - 163 (concrete conduit controls)

Wildwood Lake - unknown

Ii Gated spiliway capacity at top of Wildwood Lake Dam

Ii With stoplogs in place (as during inspection )

II Mountain Lake - 35

L Wilc3wood Lake - 28



Discharge over Wildwood Dam crest at Mountain Lake - dam

crest elevation - 2146

Total discharge capacity at crest of Mountain Lake Dam

(With stoplogs in place) — 2230

c. Elevation (ft. above MSL)

Top Dam - Mountain Lake - 492.3
- Wjldwood Lake - 491.5

Maximum pool - design surcharge (PMF) — 493.2
Recreation pool (during inspection ) - 489.6

Spiliway crest (gated) — 489.4 (stoplogs)

Streambed at centerline of dam-480,O

Maximum tailwater (estimated) - 483

d. Reservoir

Length of maximum pool - 3070 feet

Length of recreation pool - 3000 feet

e. Storag~e (acre-feet) includes Wildwood Lake

Recreation pool - 899

Design surcharge (PMF ) 1269

Top of dam - 1154

f. Reservoir Surface (acres) includes Wildwood Lake

Top dam - 92.1

Recreation pool - 91.3

Spili.way crest — 91.3

g. Dam

Type — earthfill with concrete core

Length - 100 feet

Height - hydraulic — 12.0 feet- structural - 12.3 feet
4
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Top width - 13 feet

Side Slopes - upstream 3H :lV

- downstream 2H:lV

Zoning - unknown

Impervious core - concrete 2 feet thick

Cutoff  - unknown

Grout curtain - unknown

h. Spiliway

Type - stoplog

Length of weir - 3.3 feet

Crest elevation - 489.4 feet above MSL (with stop].ogs

in place as during inspection)

Gates - steel gate regulates opening 3.2 x 3.3 feet

U/S Channel - Mountain Lake

D/S Channel - Troy Brook

I
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SECTION 2
ENGINEERING DATA

2.1 Design

No original enginee ring design data or plans were disclosed.

2.2 Construction

No original construction data were disclosed.

2.3 Operation

No engineering operational data were disclosed.

2.4 Evaluation

a. Availability. A search of New Jersey Department of
Environmental Protection f i les and contact wi th community
officials revealed no recorded information.

b. Adequacy. Because no recorded information was
disclosed , the evaluation of this dam was based solely on
visual observations.

6
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a. Dam. Seepage is discharging at 10-15 gpm near the
downstream toe of the dam between the discharge channel and
the east (lef t) abutment and between the discharge channel
and the west abutment. Trees up to 18 inches in diameter are
growing on the downstream slope of the dam and in the area
immediately downstream of the dam. There is extensive tres-
passing and erosion on the down stream slope , particularly on
the east side of the concrete spillway structure. Debris
(mostly leaves and grass) has been dumped on the con tact
between the downstream slope and the west abutment. The top
of the concrete core wall which is visible on the crest of
the dam has numerous surface cracks and spalled areas. The
concrete facin g on the upstream slope of the dam has numerous
cracks , some of which are open and some of which are patched.

b. Appurtenant Structures. The wing walls of the
concrete spillway structure exhibit numerous areas of spalling
and erosion , minor cracking wi th efflorescence , and some
erosion of the concrete at cold joints. The interior faces
of the walls are spalled about one inch deep whe re they are
in contact with the water. There is surface rusting of the
steel gate slides and operating mechanism. The one-half inch
thick gate itself is severely corroded on the surface. The
gate was not operated dur ing inspection but appeared to be in
operable condition.

c. Reservoir Area. The watershed above the lake is
gently sloping and heavily built up with homes. There are
many homes on the shore of the lake. No evidence of signifi-
cant sedimentation was observed. Three tandem impoundments,
Brichwood Lake , Crystal Lake and Sunset Lake occupy the upper
watershed.

d. Downstream Channel. Trees and brush are growing on
the banks of the downstream channel. A residential street
with a 3-foot high by 7—foot wide culvert, crosses the channel
approximately 500 feet downstream of the dam. The channel and
valley are steep and narrow.

7
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures

No formal operating procedures were disclosed.

4.2 Maintenance of Dam

No formal maintenance procedures for the dam were disclosed.

4.3 Maintenance of Operating Facilities

No formal maintenance procedures for the operating facilitieswere disclosed.

4.4 Warning System

No description of any warnin g system was disclosed .

4.5 Evaluation of Operational Adequacy

Because of the lack of opera tion and main ten ance proceduresthe remedial measures described in Section 7.2 c. should beimplemented as prescribed.

8



SECTION 5
HYDROLOGIC/HYDRAULIC

5.1 Evaluation of Features

a. Design Data. No hydrologic or hydraulic design
data were disclosed.

b. Experience Data. No experience data were disclosed.

c. Visual Observation. No visible evidence of damage
to the structure caused by overtopping was observed . There
was rust-stained standing water near the downstream toe between
spillway and west abutment. On the east side of the spillway ,
at the toe, clear water was discharging at an estimated 10-15
gpm. At the time of inspection about 1.0 cfs of water was
flowing over the stoplogs .

d. Overtopping Potential. The hydraulic/hydrologic
evaluation for Mountain Lake is based on a Spiliway Design
Flood (SDF) equal to the Probable Maximum Flood (PMF) in
accordance with the test flood given in the evaluation guide-
lines, for dams classified as high hazard and intermediate in
size. The PMF has been determined by application of the SCS
dimensionless unit hydrograph procedure to a 6-hour PMP storm
of 25.5 inches. Mountain Lake and Wildwood Lake were treated
as one reservoir to develop the storage-discharge relationship.
The inf low hydrograph from the in termediate drainage area
was added to routed outflow from Crystal Lake to develop the
total inf low hydrograph. Hydrologic computations are given in
Appendix 3. The routed PMF peak discharge for the subject
watershed is 7,188 cfs. Of this drainage , approximately 590
cfs passes through the spillway and over the Mountain Lake Dam.
The remaining 6600 cfs passes through and over Wildwood Lake
Dam.

The minimum elevation of Mountain Lake Dam allows 2.9 feet of
depth above the stoplogs be fore overtopping begins. Under this
head the spillway capacity of Mountain Lake is 5.7 cfs. Under
this same head the Wil dwood Lake Dam is dischargin g approxi-
mately 2175 cfs , almost all of it over the crest of this
earthen dam.

Assumin g tha t Wil dwood Lake Dam will  not fa i l , routing calcula-
tions indicate that Moun tain Lake Dam will  be overtopped for
almost 2 hours to a maximum depth of 0.9 feet under PMF condi-
tions. It is estimated that the Wildwood Spillway and Dam ,
and the Moun tain Lake Spiliway can pass approximately 47% of

9
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the PMF without causing Mountain Lake Dam to overtop.
Because the dam is hi gh hazard , cannot pass 50 percent
of the PMF without overtopping and failure , and the hazard
to loss of life downstream would be significantly increased
wi th over topping fa i lure , the spillway of Mountain Lake Dam
is judged to be seriously inadequate.

10



SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. Seepage discharging near the
downs tream toe , if uncorrec ted , could lead to long—term
stability problems . Trespassing and the resulting erosion ,
if not controlled , may lead to long-term stability problems.
If trees growing on the down stream slope and in the area
immediately downstream of the dam should blow over and pull
out their roo ts , or if a tree dies or is cut and its roo ts
rot , serious seepage and erosion problems could result.
Deterioration of the concrete in the upstream facing , core
wall , and spil iway structure , if allowed to continue, will
impair the long-term structural stability of the dam.
Rusting of the spiliway gate and gate slides, if not correc ted,
wi ll impai r the struc tural stabili ty and operabili ty of the
spillway .

b. Design and Construction Data. No design or construc—
tion data were disclosed.

c. Operating Records. No operating records pertinent to
the structural stability of the dam were disclosed.

d. Post—Construction Changes. No records of post-
construction changes were disclosed.

e. Seismic Stability. Mountain Lake Dam is located in
Seismic Zone 1 and in accordance with the recommended Phase I
guidelines does not warrant seismic analysis.

11 

~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



SECTION 7
ASSESSMENT, RECOMMENDATIONS/RE;1EDIAL MEASURE S

7.1 Dam Assessment

a. Condition. Mountain Lake Dam is an old dam of
undetermined age and in fair overall condition .

b. Adequacy of Informat ion.  The information available
is such that the assessment of the dam must be based primarily
on the results of the visua l inspection. Debris wh ich has
been dumped on the contact between the downstream face and
the left abutmen t makes it impossible to inspect that area
adequately.

c. Urgency. The recommendations made in Section 7.2 a.
and the operating and maintenance procedures in ~cction 7.2 c.should be implemented by the owner as prescribed below .

d. Necessity for Additional Data/Evaluation. The
information available from the visual inspection is adequate
to ident i fy  the potential problems which are listed in
Sections 5 and 6. These problems require the a t ten t ion  of
a profes sional engineer who will have to make additional
engineering studies to design or specify remedial measures.
If lef t unattended, the problems could lead to instability
of the s t ructure .  Because the spiliway is judged to be
serious ly inadequate further detailed hydrologic and hydraul ic
anal ysis is required. Also , the contact between the downstream
slope and the left abutment should be inspected after removal
of the debris.

Although it is not the purpose of this report to evaluate
Wildwood Lake Dam , it is clear that because Mountain Lake
and Wildwoo d Lake are an interconnected sy stem, future
hydrologic and hydraulic evaluations and remedial measures
should address the system and not the structures individually.

7. 2 Reccmmendations/Remedial Measures

a. Recommendations. The owner should retain the ser-
vices of a professiona l eng ineer qualifi ed in the desi gn
and construction of dams to accomplish the following:

(1) Starting very soon , investigate the seepages
at the downstream toe and design and implement appropriate
remedial measures.

12
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(2) Starting very soon , specify and supervise
proce dures for removin g trees , their root systems and brush
from the downs tream slope of the dam and for a distance
downstream of the toe of the dam.

(3) Starting very soon, conduct additional
detailed hydrol ogic and hydraulic analyses of the Mountain
and Wil dwoo d Lake wat ersh eds , reserv oirs , connector chann el ,
dams and spiliways to determine the need for and type of
mitigating measures required to provide for safe passage of
high discharges.

(4) In the near future , design and implement
repairs for the deteriorated concrete on the upstream face
of the dam and in the corewall and spillway structure.

(5) In the near fu ture , repair erosion on the
downstream slope of the dam and provide appropriate slope
protection.

(6) In the near future, inspect the contact
between the downstream face and the east abutment after the
removal of debris.

(7) In the future, design and install adequate
means to drain the reservoir in case of emergency .

b. Operating and Maintenance Procedures. The owner
should :

(1) Check the condition of the dam periodically
and monitor the seepage until remedial measures are effected .
This should be started very soon.

(2) Control trespassing on the dam. This should
be started soon.

(3) Clear trees and brush on either side of the
downstream channel for a distance downstream from the dam
to allow for identification of seepage problems. This should
be done soon.

(4) Repair the rusted spi liway gate and gate slides.
The gate operating mechanism should be lubricated and periodi-
cally exercised to ensure continued operation. This should
be done very soon.

(5) Engage a professional engineer to make a
comprehensive technical inspection of the dam once every
two years. This should be started in the future.

13 
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(6) Es tablish a surveilla nce program for use
during and immedia tely followin g periods of heavy rainfall ,
and also a warning program to follow in case of floodf low
conditions or imminent dam failure. This should be done in
the near future.

I
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

EN GINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 1.27 square miles, gently slcping

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 489.4 ft. ~EL (881 ac—ft)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY ) Not applicable

ELE VATION MAXIMU M DESIGN POOL : 493.2 ft. !IEL (PMF)

ELEVATION TOP DAN : 492.3 ft. ~~L

SP I LLWAY CREST Stoplog section

a. Elevation 489.4

b. Type St~~1Og

c. Width____________________________________

d• Length 3.3 feet

e. Location Spillover apç)roxim~te center of dam

f. Number and Type of Gates one steel gate with thre~~ed post

• OUTLET WORKS: None

a. Type________________________________________________

b. Location_______________________________________________

c. Entrance Inverts_______________________ 
-

d. Exit Inverts___________________________________________
e. Emergency Draindown Facilities__________________________

HYDROMETEORLOGI CAL GAGES :_____________________________________

a. Type
________________________________________________

b. Location_________________________________________________

c. Records 
-

MAXIMUM NON-DAMAGING DISCHARGE: 65 cfs (tcç of Wi1d~~od Lake Dam)

1—12
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17 May 1979
Upstrean~ Face of Dam
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17 May 1979
Downstream Face of Dam and Spiliway
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1 May 19~~
View Across Dam Crest Looking West
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17 May 1979

View Downstream From Spi l lway
At Center of Dam

-
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17 May 1979

culvert Unde r Road Immediately
Downstream of Dam

MOUNTAIN LAKE DAM 2-3 
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17 May 1979
View of Reservoir From the
Spiliway Structure
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17 May 1979
View of Eas t Bank of Reservoir
Looking Northeast from Dam

MOUN TAIN LAKE DAM 2-4
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17 May 1979

Channel Between Mountain Lake
and Wildwood Lake
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17 May 1979

Culvert  Across Channel Between
Moun tain Lake and Wil dwood Lake
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27 ~~av 1979
Downstream Face of Spiliwav
Structure
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•Spillway Gate Mechanism
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17 May 1979

E~rosion of Downstream Slope on
Left Side of Spillway
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37 May 1979

•Crack on Concrete Pavement on Upstream
Face of Dam , Between Spiliway and East
Bank

MOUNTAIN LAKE DAM 2-7

— _ _ _ _ p _- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ——---- - - 
.-------— -—

~~~ 
--- - -

~ 

--



‘.~L ~~~~~~~~~~~~ ~ -r

S - -

- I

S

1 ~~
‘

N 
~ 

- 
- ~~~~

- •i I ~~wn I 5uu ~~~ 
- 1 ~ t ~~~~ ~~‘

I~~~~n~~t t t . i n t  C.’1 1f l1 t ’~ • l f l J  1. I~~t ~~~~~~~~

I N -~Kl~ ~~~~~~~~

g _ _ ___ •_ ..s A



APPENDIX 3

HYDROLOGIC COMPUTATIONS

MOUNTAIN LAKE DAM

t

- — —~~~~~~~~ - -~~ -~~~-- . -- - - -—- -~~~- _ _



demon-Nichols & Company, Inc. Sub~ct ~ c / 
- Sh..* No / of 4

JOB NO. ~~~~~~~~ ___

S 0 1 2 3 4 6 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3C
CAL E

2 
~~~‘74 -,N L4-~~~ ~‘~~ 1

3 
.- 

_________

4

:
7

8
Zc..~,i Tf~,~!v ~ P7r ~i.~~ C cc’ I cv7y ~ ‘

9 /

~~~~~~~ ~~~~ J’~~~~~~7 .

~~1/ 4LkA-7 ’~-~v c •7.-c,,~ . izr — ,‘v ’ 7 :’

14

15

18 
4S D,4~~crE ~~ B4’ / ~1izri’i~-~ir cr

17 
I4~~~~1~’, ~~/ / / 4 ~4 A £LPH,A— ~~/sr~Q/c r ~~~ ~~~~~~~ ~~

. 
~~

- -
~~~~~ ~~~~

.

18 (c~~7C-~ ~~~~~ — 2~~ 
c - ~ r, v< c,- Sr~-’~c~ .~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~

19 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~
‘Q (c~~~) L~~71~~.C

20 ~~~ 
~~ 79 ~~~~~ / ( ‘k / ~~’j) j í,~~~~i - /  ~~~~~~r

- 
~~~~~

21 
~~~~~~~~~~~~~~~~ 2/~~j (/p~ 7’/ i ~ 

;~~~~ /~~~- j~ / ,  ~~~~
22

r’A2,.-v~. i / ~ .(“4-S ~~~~~~~~~ 
-
~~‘: 7’,’~E 

(~i~~~~~~~c ’AJ -~~iQc ’fr7
23

C~~f ’T, *t L,.f~~ ,OiIN 4-.4~~ ~~~~~~ 7~5~ ‘ -~‘TA1AJ I-.i4~~ C
24

£34 y (“-A’ c1*~i iv’- ~~~ ,~~~~i- Cf ~~ ‘ 4~’ ~ L -r - ,w ~ 4 V4~ 4 .1) 1) C V
25

-)tt~r ~~~ ~~ /A.’~~ � c-).k/. T/ - ’( S? S c , ,J V • .~ ‘.
26

~ ‘~v ’7 ‘fyi Eo (~~~4r .1 W~r)i ~~~~~~ Cc~C v/ J . / \ 2~ ,“-‘
- ‘

-.-
• • _

~~~~~~~~
-

-, - ~~~~~~~
- -

28 ( 
)~~~~~~ ‘r ~~~ 4’ )  /yA~ (e ~~J t )  i.~• : : c-L

~ i’-e: -~~
-
~~~-~ C.~~~ -)j5-/~

£i,~’~~-’ ~~~~~~ vrIq,A’ .-.,-~~C i4~~~~~ /~~~~~~i ’ .~~~~-’ iJ • ~~ e s~’# ‘ v ~~~~ A —

29
C~”~-v.~ T ? )  ~~~~ A~r • . A ’<’’ ~ 4~~~;./ - -

~~ ~~~~~~~ v’ ? ’  :-~~~~
- , ‘-

~~
‘

30
~~~~~~ i. ’ • r r~’~- -‘; ~ , ~~ ~ ~ .i ’r. C( ~~~~ / : - ‘ -~~ it - 

~ 
-:~. t’

31
- -: ~

‘ 
~ 

- - Vt,- 7~ ’. ,-S
’

—?’,
~: 

~~~~~ •- — 
~~~~~ 

. .?  .~~( A~~ ~~‘k ~~~~~~~~~~
32

33

34

35

36

37

- 

38 
-

~~~~~~ 
_________ - .



r
demon-Nichols & Company, Inc. Subl ct P No. Z. ~~~~~ -

JOB NO. ~~~~ 
— Ch.cksd A~2J~~ 

-

3 0 1  2 3 4 5 6 7 8 9 1 0 11 12 13 14 15 16 17 18 19 2 0 21 22 23 24 26 26 27 28 29 30
ALE

2 /~io~4wr,41,v L4,~
’

~~~~ ~~4 fl
3 — — - -5 - -

~~~~ ~~~~~ -~~~‘0H ~~‘ofl c,2VsT,s ~ hAKE
6 

c4Mo.e~~. ~~~~~~~ ~~~~~ Coi.’i_ ~,r?oiJ
8

7

8 o o o. c.’. C. ~~
‘. I.

I, 1. t. 2, 2 .  .~~~- ~~~~• 4,
10 5, 5. 6. 6. ‘/. 1’ . ‘7.  

~~~~~~
11 

‘/0 .  9.~ 1/6. 1c2 . /6C. / ?F . f~
’fr-

12 
~‘ó7 ~~~~~~~ 

S&6 (o3c, !C4~
?, ?5~’, ~~~ 7?~.

13 62~~, 5~3 .  4~~~~~. 4~~ • ~~~~~~~ 35S~. ~‘2~• 2q5 , 2~ç.
14 

263 . Z~~~ . 24(. ::~ . z-w. 2’~~. 2o4- . / -~7. /1/ .
15 /72. /6g. /25, / 1 ,’ . 

~~~~~
. 7~ .

16 - ,  ..
, .55v ..

~C ~~~~~~~~ 
-

~~~~~~, ; /.

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34 -

35

36

—-—-.— -

~

-— - -  ~~~~-—



• ~~~~~~~~~~~~~~~ .-

~~~~~-0 tf) tf) ’-~~C-J ~ f) 0~~~~O Q 3 r 1 O N . C 4 ~~.-

ul ~f )  u )  d)  1.’) L~

• • • -
~~~ N

~~~~~~~~~~~~~~~~~~~~~~~~ O~ N~~~~~~~~ -4-N . r ~) 0
c-~~~~

.’ 0 ’o~~~~1 ~~~~~~~~~~~~~~~- 4~~~~
.
~~1s 4  , 4 1 4~~ 4 , 4 4 , . - 4 , 4 ~~-4~ ~~~~~~~~~~~~~~

~~ ~r in ~ If) If~ if) ~)

•b ~~Oi~~1. o ’q.’s.~~ O~~~ N~~~ ot ~~~~~O , O ~~‘.0NNN..—i 03 r’) O • • • • • • •
• • q I f )  —~~~~i na O O s~~~ o q- q~~

N - I 
If )  If )  If )  (I) I f )  U) If) If )  

. . 4 .  
~~~~-4 ’O tf)~~~~~ Li1~~

)
j \j 0 Z O~1~ —’ t f lNC4 C’* .-4 t’) 03tf) ’O ’00C’ 1 03~~~O • • • • , • • •~P-i I-I ~~ -4 r 4 ’~.
~.J 

I— ~~ a O t l C 4 — i  .-1 —~~~~~~~~~~~-( .-4 -4 .-4
- a If) - tf ~ If )  If )  If )  If )  If )  - If )  If)

• L f ) O • •  1. c~ 0 I-- -~o~~~lr ’~~~ ‘ I

. .. . . . ..  . * * . . . cN u ) O ’ 0 I f )~~.N t i ~)r1 -
tj ~~ J r.D O C S i N r~t o i / ) O 0 3~~.o 03~~~~~~-0 0 CS4 03 If) o • . . . . . • .

-.1 03 tn r’)i i~~• i ’~
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ ) ‘ 0 ’ 0 N~~0’0~~O’0  -

“5-- “ If)  If )  If )  If )  If )  If )  If )  If )
•I f) O~~. •  ‘~ — >— I -

~~O ’~~~N 0 3  -~~~~ ~ = ~~ LU
~~~ ‘it 0 LU

- 
I

0 Li. ‘-Z
P-4 )..,.. . 

k. - c~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ u •
~ 

• • .
~ • • • •

i—). LU 0 ~~~0 O r ~)~~~ If) ~~~~~~~ U~~If) tf) ’O N ’0 ’0 -O ’0‘t~ Z Li.. ‘-4~~~ I~)- (’l i—4 14.-4~~—4 ,—4 - . -4 . I r4 .-.4 .—4
o If )  If )  If )  If )  If )  If )  If )  If )  If )
i—i u . I

03
• . 3 ~~~1f) ~~ I
rmi ‘S ~- ~~ 

-

ILl • • • • * • *4 ~~~~ . 
O~~l ’0 ’o r’ ’~o O O~r’, 03~~~ C~J~~~~ .’c 0’.’O ,-4 . 1. .  •; .  . . ..

a c I ~~~~~f l 1 -~~ I LI) t f ) O N ’ O ’O ’O ’O
~~~~~~~~~~~~~~~~~~~~~~~ U)

~~~~~ 

- - <  I f )  If )  li) If )  ‘U, If )  If )  If )  If )  C~Z
- - ‘:.i - ‘

~ 
,

.4 - ‘ - ‘ 
- 0

.4 - - - - -

- (“1. . . . . • c’~~ - w~~~0S o r—. ’0 r~) a ’-
‘4.. O .~~f)~ ’)N~~~CS4 C’-1,N5 ~~~~~a~~~~r’) ’Ø O~~o .-4 •. • 
t. ~s s ~~Ifl t f )N)f )  ~~~r)~~~~i n i n I ”~- ’q- q• ~~~f) I f ) ’ 0 ’ 0~~~~~~~0 ’0  ~)

- ,4 _4 _I ,-4 _4 _.4~,-4 •-4 _4
If )  - If )  If )  I f )  I f )  I f )  I f )  If )  I f )

~) U 1 Z I—~~~ g~~: w z .~. ‘.j 
,

-~ i , I ~~~~ z
U U L)  - - —4z -

I 
~~~ 

I ‘‘ 4 4 4 4 N ~~ 03 ~ N —‘ N ‘0 ~I O — 4 tf) O~~~~M t ~~ G . C j  0 3 a O NON~~.NN .1 • • • • • • . 4 —
03 N~ o}r ’~ ’o N o  ~~~~~~~~~~~~~~~~~~~~ ininu1’0 ’O~ ’.-G ’0 ’0 .

~t
•

-S.

- 
* S •

~~~
•

~~~~~~~~~~~~~~~~~ ~~inu~~’0~~~ -. C ’ -.)~~CS-i ‘4CS4 ri v~~~1 ‘.4 .-4 a —‘ a .~~ ‘.4 ’ ? f l f )  r’) F’5 ~) ~) ‘u’) 1)
1) If )  if )  It) -~~ If )

-- ---

~~~~~~~~
-

~~--~~~~~~~~~~~~~~~L I 



demon-Nichols & Company, Inc. SUb!.Ct aQf#4’./ SISISt NC~~~~J~ Pr ~

JOB NO. 3~ 9~
.-
~
( C~~~~~.d____________

$ 0 1 2 3 4 5 6 7 8 9  10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 36 27 28 29 3( 
-

CALE

/TO~ev~~ ,“ . ( frlv/) W/s ~j  -. ‘ ,~~ , c’~~ ’.
.: i,’r -

Tc — 7”.l c e’c CON
5

/ p

o~c-~~~/~ Fz~~i ,~~~~
— 23Dc~’ w- 226 ,~S -

7

8 
~~ �)‘ k,,,~?,C,, N O,~1(~ - ,t~A-~# 

~~~~~— 7,
~~~~ ~~~i,v~i

7
~~~

9

cP ~Y / 2  ~q-~~J ~C~~~~~~~7 C ‘~~ /4

7;:. - ~~~~~
—

~;::79 
(

~i fl/A/S

14 
R~ £- Gtt ,~-’r,ON — c,~~ rc-~ N’,4 ~~~~~~~~7Z 7  p.I~

) f !)~~‘:‘ .,.‘ :ii/~~/q

10 
__ _  

_ _ _

19 
~j  J4c.~rj, ~’ F’ie’~7e h4

20
£

- —~~~~~~~~~~--~~----— ‘ 
.
~~~~~~ 

~ 
f/t ~

23

24 ~~~ 
~~~~~, c ~1’~”~~TC

25

26

27

28

32

34

lA 
- _____ - _____ 

- -‘ -



_  - -- - — 5 - - - - --- - -~~~~ -

“—15..f

i r

... c~ ,3 .)

/

/).. ,,l -~‘ • - —
¼
Li •. -

~~~ h,

’
; 

-
-
- 

/
-

- j
~ ’- ..-c

I , ‘. ‘ I )
/ 1 ~i C,

I ~-t

___________ /



----5-

-41 “ -“ a
Anderson-Nichols & Company, Inc. ‘ J ~h~~I No: • ..~

Coniput d - -

JOB NO. ?~~ — CI~s~~ d F~~ 9 ‘-.-
SQUARES 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 lB 19 20 21 22 23 24 25 26 27 28 -
1/4 IN.~ 18

2 
- f l~~N rAiN L4~�~J .L),4z”-~ 

- ~~ - ‘ / V C  C~ iX,~~

~ 1-0W ~~~ -i-~~~ ~~~i-~~~ ~.cc~s c ~ ~I

6 
~~~— Z . S  L~ ~ .3 ~~

7

8 
~~L.cv. H

9

10 
~~~~~~~~ .~~~

11 4
12 -Mc c
13 

~~~~~~~~~ .~~~~

14 I . ~ 2

15

16 1,_
~-

17 I , . ~’
18 — 41 ) , ~ 2 - 1
‘~ ~ z .c -4 ~~~• ~

57,0

22

23 
~tcW ~1-~~ou c~ -j ~~~ ~ ~~J L~1

24

25 —

7t~- IO . b ~~~~~

_ _ _ _

— 28

2 0  96.2. ~~--lw., ~ :.:
31 -. - o~

’ 
.~~~
‘

- ,

32 
- - 

) Y1, 
7

5)~33 ç
-
~ 

c, 
)

.412.~ . C.’? ~~~~~~~~~
35

36

t
5-0



Anderson-Nichols & Company, Inc. SublICt ~~~ ~ ‘i s.t No. 7 , 
- 

o~.

JOB NO. 2 2~?O - ch.~k.d ft .’ ~

SQUARES 0 1 2 3 4 56 7 8 9 1 0 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
1/4 IN. \LE

2 
“

3

~~~~~~~~~ ~~~~~~~~ ‘ ‘.~~~~~ . 
~~~~‘ ‘ . (.  fr~-~~O’’- ~~~ 

5—
’ - 5 — - .

5

6 C • A - 5.~
’ ~~~~~

i
-

~ 4 s.•~A~ ,oi’~z ~~~ t’~
10

11 4C)2.~~ 
.

12 
~~~~, i

13 -1i~~c” 2.: ~~~ 
.
~~ B

14 
4()~~~~~~~~~

15 
~~~~~ 

~~~~•,
I r_

17
16 1~-12 . .  ~~~~.

‘7

17 +q:. c~ .‘I 
—

18 4 1-.1 0 ~0O. 3 /~ J2...
19 .4~) 4 L ~ :.s ~~~~~~~~~~~~ ~~~~20

21

22 ~~~
23 

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

:: -
~~ --~~~ 

L :~
26

27 
~~~~~ 

... 

~ o, ~~~~~~~
28 ) . 1  

~~~~~~~~~

29 

~~
4 .c~’ 

i.~~i 2cr .

_‘5.
32

33 
-‘-. 

S

34

v
L 

~~~~~~~~~~~~ :: 
- -

~~~~~~~~~~~~~~~~~~~~~~~

--- - - — - - -‘ ., -5- - - - , -
--i 



- --‘-
_--—--------—--—-----—-------—---—‘—--•—-——————.—-•~~

_-—---—-----—----—--—-- - ‘1

H 
T~ ~ f ::H~1..i_ E.:~ ~~~iii ±~~~~~~~~~

Lii J i

5-

~~~~~ ~~5- _ _-  I ~~~~~~~~~_ _~~~~~~ - - 5  ~ ‘ I . -_ ~~~~~~~~ --

------b A~~~~~~~~~~~~~~~~~ QJ :~~~~~~~~~~~~~ ~ 
‘ 

~~~~~~~~~iL~~~~±~~~ ~

. S ~r 1 — i~-
-.!:’~ 1,a~’

__

i i 3’  
~~ ~~ I ~ _____ ,i r -

~ 
I I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ 
i

t- -~~ 
I 

~ I 
____ ~ ~

-—  5— ____ -5 — —1 ——i
-— ‘ : :~~ : “—: - : —  - ,‘i~i~5i. :—-‘ -r—— ~~~~~~~~~~~~~~~~~~~~~~~ . ~~

_
~

_ : - - ‘- 
~“~-:D~ ~

-:‘:-~
‘— 

~ . - - -5

_ _ _  J-5 ~ I j  ozr~r ,w 
~~~~~~~~~~ ~~~~~~~~~ 

~~5

_ 

~ 
~~~~~~~ 

~ 
~

-

~

-

~~ 

_ _ _

~~~~~~~~~~~~~~~ 

::1:~~~::1:: E1T. j ’ ~.:i . ~~~~~~ ~~~~~~~~~~~~~~ 
- ,

~ ~ 

- 

::- 
~~~~~ __~ ‘~m~ ~~~~~~ ~ ~~~~~~~ ~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
.. ::: ~~~~~~~ 

~:. : :: ~~~~~~~~~~~~~ ~~~ . -
—

~tTt ~ ~ ~ f~~”m ~

____ 
I L 1 

-— ____

±i~~~~~~~~ 

~~~~~~~~~~~~~~~
H~~1—- J 1

:: ~~~~:~t ~~~_L~: ~~L
~~~~~~~~~~~~~~~ H- - 

- ~
-

— -i— :, 
~

—

~~~~
±--

L 

H 
I H— - - - I ’ ’  - - :

- 
~~~_ . .- - - ‘~~~~~~~~~~~ •_ ~~_ ‘~~~- - -‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I . ~. H  
,



~~~— S

,
~ , 

t S
-5_T ~ !Q( ~Y1~~4~’ A~4~’( ~~ _ _ _ _ _  I

~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~T -
~~~~ 

w~ r v ~ cii#~~~~~~~~ 3 I ~.—T 
I

~~

/ T

~~~~~~~~~~~~~~~~~~~~~~~ 

_ 
75- —4~~

[
~~~-r~~~ 

--
~~~~~~~~~~~~~

-

I~~- ’.~~ 
1 1 , 1 1  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~ 

I L~~~ I I  . ~ H~‘i ~ ’~~’I ~~~~ 
~~~

‘ , ~~~~~~~~~~~~~~~~~ , , ‘I : ~ - ’ ~~~~~~~~~~~~~~~~~ I ’i ’ : -  L’ ~ ~ 
-

‘~~~~~~~ . - - ‘ 1 ’ ’ ~~~‘C ~~~ ~
I ~ ~ , ~ I -I

i— 

_
1 -‘~T —i— i

__ —i--:1 -5- 
1
_

‘
~~~~~~~~~~ 

— I

~ ~~ ~ ~~ 
- - — , 

~~~~~~~~~~~~~~ ~~~~—J t—  —
~::~ r:~~~~ - 

:‘ :‘~~~~
- : ‘ ,‘ “: :: :. :::~~~

“ 
~: . :5 : : , 

‘
~~~~~~~~~~~~~~

‘ :~~~ ‘ : :  i , : .: ~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~ ~j
—:--- 

~~~~~~~~~~ - J:~~

-5
-

~~~~~

5-

~~ I IT:L :
~~~~~~ ~

-I
~’~t~:!1 ~~~~~~~ 

~~~:, j~~~~ :~i~~I ~~~~~~~~~~ 
‘ ::H. ~~~

- 

1~~~~~~~ 4~~ ff ~4

~.4;~::~ ~~~~~~~~~ 
:~4:~~ ~~~~~~~~~~~~~~~~~~~ i i . : — 

~‘: :~ ~~~~ ‘ j  ‘ : -
I J

_ f  _ _  ~~~~~ 
-H_--- a -

~~~~
* ~~ ‘~‘-~~~~ ~~~

_ _  I -

_ _ _ _ _ _ -Li
-ml --:

~~~~~

;~: i~ 
::~ 1~LL I• ~5-LL. ‘ 7ii H ~~~~

‘
,

* -~ V—S • ‘ S 
S.

‘5- 
,
~ -



-- ‘~~~~~ ‘~~~~~~~~ ‘ -- 5- ’ .  

1

Anderson-Nichols & Company, ~~~~ 
SUb~SCt ___________ ~~~it ~~~ . ~~~~ - ci

JOB NO. 3zqc - Oj 1 i,v7,4i,v ~ ‘4 ~~~~ .i.
)
~4t1 ~~~~~

‘ARES 0 1 2 3 4 5 6 7 6 9  10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 2c
IN. SCfr

2 
~~~~~~~~~~~~ ~~~~~~ W/ Aj~~Ice ’,~ .‘.4k~ ’ ,.~‘4 ’1

3

~~~~~~
-i 

~~~~/ ~~~
C ,

~~A!C,-E~~ ~~~~5

8

7
C,-pr~~ ~~~~~ cn ~~ C

:: 
~~~ 0

4
13 r:).4 .~.5.
14

15 
IMcD~~t IA-~~ c,,~J A4~.o~~~ W4i ~~#.~’c’oA /-M~~ -D.’4r ’~ W4~~ ‘~~~~~

~ (~~7~) F-&~~~ r~~ç-g o~ ~4 ,~~~~ , £~~~~~-(~r9E-r—4r O~
l M V 1 R.,oNMe.~~rA1... -~~kOTE~C.~T,OI~J -~~(V I .SON ~~~ ~‘/4T~~~.18 

— 
~~4~~1IC ~~~ WA—S ~~A~.4-f~ O~i

19 1
~~~~~~~~ ,,J CCr1 .O~J ~~~~~~~~ &4~~~~ y L b4-~~~~r-J .

20

21

~~r &AC~~- (
~~~ 

Pt7~~i’1 ,4-j- ~~~ ~~~~~~ ~~~~~~~~~ A-,-Lb Lr~~~ r1f
22 

~~~~~~~~~ ~~~~~~~ T4i~~Ot~~~ii Ttt~~ l L1-.~J P i~1
23 

~~~~ c-r~.-.. e~c~ ~~~ ~~~~ 
.
~~ 

T -~ ‘r-i A-i E ~~ ‘~~~ ~~~~~ 
N 

~~
i- h ( ~~~ f4~~~~~~— ~~~~~

24 
o ~‘~~~i~ - 5Th

~~ ~rc’ PLc~ 
(~~~~~ ,25

26
~~~~~~ Fr-~~r

—~~~
-
~~

-

~~
• 

~~~~~ • ~~~~~~~~~~~~ ~~~

29

30 .~~o,o ,~~~~
31 .

~~o * z. .~~~
- 

4 1

32 
, fj

4 
~~i

35 
4-~

’ ( , (:~ (•~~
27,~

_________



Anderson-Nichols & Company, Inc. Sub)ic* i’’-- No. /1

JOB NO. 
~~~~~~~ 

- d~ T~ 7 T T ~~~
SQUARES 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 36
1/4 IPI. SCALE

I

2

~~~~~~~~~~i T*/ N  ‘..4~~~ £PAfl -~ *
4

5

8 Wu-4~e’oo&~ Z#,4~~~~~ ~A4,1 ~~V~(,y 
-~~

9 *

10 -5

11 
~~
2E-(.’ / 1

14 

~4~?/. c o
15 -.442, .7 .~~~~ /059.
18 

/. O 457 29~~~.
17 4’~2~.
18 2.0 ~494.

* 19 
4f4.O 2.~ bc8 / I~&7c .

20 4~ 4f 30 /~~22.
21

22

23

24

25

26

21

28

29

30

31

32

33

34

35

36



~~~~~

— S - — --

I

~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~.: ~~~~
__

~~~~~~~,_
‘j ’,_ ,~~ T 1 T T T T

‘
- * ~~-~ --~~~~~~~ ; j . :~t~~j. :I1~:’::. _ 

,~~~~
.. 

‘ - 
* 

~~~~~~~ ~ 
~~~~~ ~ 

_____  *

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 
_ _

— 
1 - 

~-~~~- I~ ~ 
-—- - 

—
~~~~~~

-——_____ —
~~~~ 

5-— 6
_ - - ~~~~~~~~~~ * :.~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

} . 
_ _

- ~ 
_ I,: : -  - ~~~ ~~~~~~~~~ ~ - i : i ~ i ’ .1,~~~ I~~ : I -: ~~~- - -~~:: ~~- I ~~ I : -  ~~~~~~~ - - 

~ ~~ ~~~~~~
‘

- r ~~~1 
5-_L :-—1--~- 1- 

~ 
- 

~~~ 

—-- : 
~~~~~~~~~~~ ~ 

_ i -

5—— 
I ~ ~~~~~~~ : ~~~~~~~ 

— 
•-:

~
-
~~ 1~ 

— -~ 
t

~: ~ _ _  ________

~~

I

~~

T

~~~~~~~~~~~~~~~~~~ 1- :
I 1~~~ ~~~~~ ~~~ -LI— 

-

~~~~~~~ 

~~~~~~~~~~~~~ 

~
l•

T~
-
~~ Hr:~ ~~

-

~~~~

- 
-

l
—

-

~~~~~~~~~~~~~~~

- J -

~~~~~~~~~~~~~~ 

I

L 
~~- ‘ I i~~ *1 *

* 
~~ , ~~~~~~~~~~~~~~~~~ ~~~~~ ~~ :‘~~‘

-
~ ~~~~~~~~~~ 

j ~~~
r
~~, 1~~: ~~~~~~~~~~~~~ ~ - -

~~~~~ :~ I-

~~~~~~~~~~~~~~~~~~~~~~ i~f ~~~ Tn;: ~ i : , ~~ ~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ 
:~~4~~

T

-5 1 ~~~~~
-.--‘ 5- ~~: _ _ _ _  ~~~~~~~~~~ I 

_ _ _

- T
~~~~~~~ 

i
--

—: 
~L 

_ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I ~ ~~

:-
I , , , ~ ~~~~~~~ ~~~~~~~~~~~ ~ ‘——-I — ~~~~~~ I -~~~~

- - -

~~~~~~~~~~~~~~~~ 
-- ~~~~~~ : ~~~~~~~~~~~~~~~~ 

~
.Z:

~~~~
:•

i.~~ ~~~~ :: ::~~~~~~~ 
_____ 

zTh’~: I : :  ~~~~~~~~~~~~~~~~~~

— L~. I — — 1 L. I
- 

~~~~~Th ___  

-

~~~ L~~~~~~ 
___  ___ I 

- 

4
- —---

I- 

- 
_ _  _ _  -~~~~~~~~

--_ :~~~
- 

-I S

~~~~~~~~~~~~~~~~~~~~~ ~~~~ ~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~

_ _  _ __ _

- _

U _  _  _

i. “ 
~~~~~~~~~ : 

6

______________ ____ ____ ____ ~~~~~~~~~~~~~~~~~~ ::: : ‘ . .

_______ _ _  _ _

- 
_ _  _ _ _ _ _  

—
~~~~~

-
~~ 

-
~~

I 

- 
— _______ ‘ ‘I - . L~~~ 4 ’’- ’  , - - -  - _ ~~,

~~ ~~~~~~ ~i~~pp~~~~4

I 
~ 

-

~E
’
~~.k 

; —~ 
4v ‘

~~ ‘ . .~~

L. _ 5— -,~~~M -~~~~~~- • - *‘ u’ ” ~~~~
‘
~~
“ - 

—



-

Anderson-Nichols & Company, Inc. Subis~I _____________  No.____ o1 
- *

Computid ‘ * -
JOB NO. .._‘ ‘~~~: 

-‘ 
~~~~~~~~ __________________

ARES 0 1 2 3 45 8 7 89  10 11 12 13 14 15 16 17 18 19 20 21 fl 23 74 2 5 3 6 2 7 28 aN.SCA

2

~~~~~~~~~~~~~~~ c ((( ,.~—’,,’-’ 4/ — / l/~~~~ ’ ,~ 
‘
~~~~~~~~

‘ 

~~4/ ~/ T (‘M.~ 7
4 ~~~~~~~~~ *

/ / ‘ • : , - ‘- ‘ ‘ -• - —  , 1tt ”.. ‘ lb 4-4

~~~~ ~~~~~~~ ~~~~~~~~ ~~~~~~~~~~~ .~~
- ‘ -‘~

-
•‘ -

.

I ~~~~~~ . - .~
:-‘

~ “1’ “ ,- -‘-- 

:~~ ‘: - r  -

7 
. 

‘— -
:

8 
8. i C o

10 4 S ’i . 5 ~‘.4 16.o I?~4,
11 

~~o o  ~~~~~ (6.
~~~

12 ‘7 / I~13 9.~ I 1S5 .
14 

~(., :“ (
~~~ ‘ 1 .  

*

IS 4~ ’.o /~~,& (72 .
16 

— f ’
~L . . ~ /o .~ lc’ ,~ l ’

~~~~,

17 
-, 

~~~~~~~~~~ / 1. 4  ~~. -
~

18 
~~~~~~~~~~~~~~ I t ’ ? ~.4

19 ‘z.-~ i~.c ~~~20 

~~4 O  ‘: .i 4~~~
.

23

24

25

26

27

28

29

30

41

32

33

‘4

38

31

::  
.. T1 .~~— ’ ~,~~~~~~5*’5



_ 
--—-—-—-—S-5—’---*’*5--- *-- *5_-S--- - - — - -- - - -- -~~~~~~-5- ‘ - - -- 5-- - - S 5 - 5 -~~ ‘ -  -~~

Anderson-Nichols & Company, Inc. Shuit No. /7 of / 9,
- — —- , 

~
. Comp itid

JOB NO. -~C - , ~ - C 
~
., F1~2C4 N’ / ~ f,6~I ~~~~~~ —~~ 41 - O~.ck.d ~~ 01?

SQUARES 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
I/4 1N. S” ALE

1

2

- 
~~~~~~~~ eE~.4f lc Ic~’,~

S

6
7

B x 7’ / t - fN ~ 4* C ~~~~~~~~~~ ‘~~“~~ 

~~~~~~~~~~

,~~�cEV . b)/-~C ’ .*’.’4~ ~~~‘~~~ ‘ ‘..~ ~ 
-

~‘ 
4

~~f C
12 

~~ .q .4
13 .~qo.o 54 19
14 4.i
15 /1- 1. 6_ & I~ ,4
16 4fc~ i,~:.2. ‘19 2~ , (

4’~o.6 iq. i i i . ,;

~~~~
-°

~~~~~~~~~~~~~~~~~~~~~~~ ..~~, I  2Z 9
20 

4~~4 Io P-7. ~‘
21 “~“~~•“

442 3 ~~~~~~~~~~~~~~~~~~ ~~~~~~~ 417 5-: 
~~—‘ 2,2~~O.

22 44~i.C ~~~~ ‘4~~23 4q3.0 4 13, o

~43.4 ~~~~~~~~~~~~~ 
-
~~~

• / d~.T2. II, Qc70 * 
‘-  I .Is~ ~~~~~ *

4q4
~

- .~~~~;O.  i~~~7\,

L 2 8  

—

29

31

32

33

34

35

36

37

3$ 
- - -



5 - ’ .- J—1-I’-.-- -. - - 
—.--—--.-—---“-—,—--—‘,——S--—’——S------.-—---—-- - 

5—

demon-Nichols & Company, Inc. Sub J c t  7 ~~~ Shu t No. 1s5j o~ 14’,
Comput d ‘)~ (‘I

JOB NO. 3�C7 c’ - ci~.c~~~ F~~~D -

S 0 1 2 3 4 5 6 7 8 9 1 0 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
~ALE -

2

- 
,&CIZ#4’  C4L.Ci~ 2~4 77O,V - 5- , 

* -

4 ‘ic ’t ‘ii r..~N ‘~.4-’c4~ “-~“~.‘i IV ‘~
_

~~‘~ ~~~~ ~~ 
‘ T~ T4-,~r __—(

~~~
. M..~ 5 

~~~~~

A~~~a4~,E 
~~~~~

4-(
~E6 

~~~~~~~~ _ _ _ _ _  / ~t~v~~4 C~ 
72~~I4~~~ ~~~~~ c,-c

LAe-~~~’ .2t.r :
8 ,4~~9,4 / 0.  ‘1S~3.

4~~~9. ~ lo l.- ~I’S. 3 Ia! ~~~~M.

10 / C. 4 7f ’  7~3 9J F/

11 
4 <‘0, 0 Ic’, ~ 9~-3 7’~ . i~~~’. 

.

12 
4~!t’ .5~ 11 1 Z55.’i S~7. J~~

(,.

13 491. 0 Il ,~~ ~ 7C IO3~.
14 

~ 
9,’. c / 2  .1 t/,~ , 

~~ /64. 107’? .

16 49’ O !2.( 757 ~7Gi ’. I; ’~. I( 2-~~.
16 492. t2.q C

~~
7C /7 w, I~ 54, 

-

* 17 
4~7.2... c 12.4 y,~ ’) IQI’;’. /~z 12o4 .

18 4”’. 0 I3 .~) 76- ” I O5~
, /~7�~. (2.S1.

19 
~~~~~~~~~~~~~~~~ ) 4 4 7 6 !  1O ~~~, I~. 0 I .

20 
./‘~~.Q ~4C ( ~~~~~~ ~~~~

4B .
4t 1

~~ 
( 4 7 5 .  2~~~. I3~77.

23

24

25

26

27

28

29

30

31

32

33
* 34

36

36

37

IA 5 -  ----.~



Anderson-Nichols & Company, Inc. SUblICI ~huit No. 16 of

Computud _______________________
JOB NO. 3 Z 70— 04 -i9/1V ~~~ ~~~Q,4p Chsckid ____________

)ARES 0 1 2 3 4 5 6 7 8 9  10 11 12 13 14 15 16 1 7 18 19 20 21 22 23 24 25 26 27 28 2t
IN. SC)’ C

2

3

6

7

8

9

10

11

14

15

16

17~~~~~~~~~~

20 q 000
21

22

23

24

25

26

27
“SE. CA~cLLI+~

: ‘a,ooo
* 

/~ix

I 
~ - 

0 70 ‘°~~ ~~ 

~~~- *-— 5-- 5* - S . - - . ‘- S -S



r - - -  

:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

UPSTREAM DRAINAGE AREA~~~’ 
. ,~ ‘ 

- . . /‘ .

. .
.

. 
-
.

a’.~~ ~ J7~ 
(J ç ~, 

~~~~~~~~ /. . . . 
&,L-9’ I ~ ~~~~ ‘-

.. 
.

~~~
- 

. . , ..
. 

... . .g’f I ! f\ ~~~~~ .,~~~ -
,. . . .. . 

‘ I I ‘ sr ,’.— •
t~~~ - 

. I,Il j / 4. • —r~~.•
.. . \3 ~ 

‘

- (&
~-~ / —4 ‘ - ‘ . 4 . . . . . . 

.. 

.,o. • 4 ,C.m - ~ (\_ !~~ ,/ ,-~B’ -
~~
‘ 

~ . 
~~~~~ . ~

•:‘
~
‘ ~~~ 

: -

~.~c:::::::, p ~ ;‘~~
‘ \__ ,1’ ) •

.: ~ • 

~~~~~,4~~~ Hol ~ I \- ~ 
• •_

/
7 

(

5 ; 

__ 
_ 

~: . ; t:i~

’ 

* .L - :
~~ ,

“z - - - - ,
‘ - S 

. . .., t Moun ,
.‘

_t. 
! ,~ 

- 
. 

- 
.s, - - 

- . / 
‘-- . v.

’ . . ~
- £ ~~~~~~~

_— -

~~~~~~~~~~~~~ I~. .
7 ‘ : i —  • . 

, ‘ : . :
‘ • 

. — \  . -

~~~~~~~~~~~~~~~~~~~~ . - 
,

- ~~
,

,, ‘ . . ,., 4 . 
~- . ~“~ \ . 

.

\. ,__ _ 
~~~~~~~~ I ~

’
d’~~ . . , .5

’ 1- ~ (i~ ~~~~ 
, 

-

‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ , 
_
‘4’.__” I :3~ 

. 
~~~~~~~ 

-
•

; “ • .i~•:-: . ’ 
. 

, 
~~~~~

. ••5 
41

0 
~ . • ~ Sun.e~t . -

. .. - -_o _ .• • ‘ - Ldk~e -  ‘ .  
- . -. I .

~~~•( w
o 

• i~ 
:~ ~ :- 

‘ 

~ 
~~~~~~ d~ ~~~~ —

~
:‘ 

_ 

; ~ 

. 

~ 

-

‘ . L .#: ~ ~ 
521 

~~ : . ‘ - 
.
. . . . ;.,4, 

... • .. 
. . . : : ; -

/ - ~c~’- ‘ ~ 
0k~ ~ ~ 

B ~‘ 
DAM / .cs:%~ 

..
/ 

~~~~~~~~~~~ 

‘ 2T 

•
~ 

- 

~~~~ 

‘.1
1

~~ 
~~~~~ 

‘

I

, 

4 

—‘. 
‘eO 

“

~~ 

‘

~ 

•

~ ~~ 

\ ~~ 
~~~~ 

--: 
‘-‘ ~~~ ; 1~

- ~._~~~~~ l~, I P ,P A N  I L  •~ 
‘ . :.,.... ~ ‘ 1 ,, . f c ~‘. 

. . 
- ‘ .. 

~~~~~~~~~~~~

. * ‘
‘ _~~~-

..5y~ I

.~~~~~~~~~
•-
.
.&

)
NATIONAL PROGRAM OF INSPECTION OF

NON —FED. DAM S SCALE IN MILES

0 1/2 I
MOUNTAIN LAKE DAM ~“ — ~ 

—i ‘—i I

BOROUGH OF MOUNTAIN LAKES

REGIONAL VICINIT Y MAP MAP BASED ON U.S.G.S.7.5 MINUTE QUADRANGLE
SHEETS. BOONTON, N.J., 1954 , UPDATED 1970.

DEPARTMENT OF THE ARMY MORRISTOWN , N.J. 1954 UPDATED 1970.
PHILA DELPHIA DISTRICT, CORPS OF ENGINEERS

PHILA DELPHIA , PENNSYLVANIA
£NDCmI0N .,IICH0~ S ~ c0~~~~ SOSTON.MA . 

‘

5 - --- S .  ,~~~* S~~_~~* -- ..---- --. “ - -.- --



HEC_1 OUTPUT

OVERTOPPING ANALYSIS

MOUNTAIN LAKE D1~M 
I

.- ‘-— - -- --

~

- - - S -- , -- - - -—-5 -- - -



-

~~~

I —
~~~ 

_
‘ ‘ ‘

~~~~E

~~‘N ’ 0 I h i  441 ‘0 M h )  .4~~~ ~~M O  o0- r~~ r’) . - .4 Iti ~~~0 0 ’ M  ,-, 0 .
~~ 1 N P I  ~~~~~~~ f’d N  .- -.~ (4 C’.

* 0 - * 0’ -. 0’I 1’
-

. 5 * -  , I
0 . I
N - ~ .* P~~~M 0  W~ ’~~M r s  • .4 • I.l~~~~~ c- —hi m O . 0’ M  • ‘~~~~ -
* I 0 N~~4 0’ 0 *I - 4 - ,  • •t ~~ ~ 

.
~ 0’

I 
- 

—
~~~

* I ‘ I - C I
M r s 0O M~~~~4 O  ‘0 -‘ - M I~ ~~ 00q ’  ‘ .. ‘

~~~ !“ - ‘ 0• ‘ * 4.1 0 0 0’ M  I . - I~~ ,.‘.— I .  * * — M N .  Irs ‘ r’~r~ , o p , r r~ 0 CI.. .  0~- z  * I .
~~~ I 0’ M ’ —  ~ 

-
I -

• I * I
I I — M — .~~~~~.c ’,It’.I*M... .-.14 - . M h’~ . .~* *  ~~~~~~~~I — ‘0 11 O.~~~ 0 ’M  -~~ .0’  • .

~~~~~‘., . - -• .10 Nl*4 ‘~~4 t 4  .0~~~,’ ” ~~O —I • 4 - 00 . .t ’  4~I 0 ’0 ’0 ’~~4 i1 .l 0’I * - I~~ ~~~~~~~~ ~~- 
~ .

— .  I * _ * _J 4
.4 N rs r4 V ) O 0 ’ 0  4 . . r’i i.~ ~~~~~~ z ~ .

~~I~ I’C e 4 N q  0 00  0 .  .. ‘Iti ~~~~~~~ .4 .-
~~~ 

.
~~~~~‘i —I - — tI N .. 00 . .  N C ~4 M l i N N  -~~~~ O N O t . 0 0’h’~~’ W 0’~~ ’ .’.I1*t O t  - 

‘ I I *
IJ~~ - I - , I~~ -U. 

~ I 0 I- - t
4’. N — 0 Iti MOIII O .4 - . Z MIII . 4 .., 4.~‘I W t I~~~L1 Q O h i  ‘-4 .4 41 ... f ~~0 ’M  • . .3~~ • *

- —. MN.. .404,1 ~ (“ I N P) ’Ø E’I I’4 0 0 1 N. . 0- CIe~ ot, ,— - I I — 0’~~- — - ~~ 0’- * * - .4 z . i • ‘‘ a ~~g~~~~i * - - - I  ‘ S0_ ti - . . 0 ~. *0 2 0  * CI I . ‘ ~.‘0-0~ -0 0041 — 4 . . tIL l  1~~ — - • i  4 - c ?s .~~lE Z J  .~ - .4 .41~~’0 4 1  • Q 0  ~~ 4 & I 4, ..S ’ 00 ’ t I  1 0  O M  •~~~~~0 ’ O  .I — I ~Iq - N . 4  r ’oo 0 N N  M~~~N N  0- I ‘ 0 41 1 41 I’.-’ • .  • . • .  V~~’ NI ‘ 4 1  0 - L’~U4 t.1.4 r I I - I ~~- ‘ I- I ‘ I 0. I 5
*411 0. r,L~~Nr4 P,. 1 1 4. .  ~~o ~~~~it  o.p~~ci,

ztn o I — - I ~~ C~I* * 400 0—  (‘~ N MI-~ N N  I _~- I . • - t — —  ~ IU. ~~00 ’  .4 •~~Ct~~C %1I , - * N .
* - H 

. ‘1
I I :- I -

~~ t~i..i —4 4 , 10 -  M M 0 . N N
1 

hi • 3t”I M M 4 1  0P ..a~~~, 0. .l~~~4~i 4 M  .t~ I CICI I r. - rt -o rs -o~~ : M O O  0 ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 0 4~~~Li . 
* InN ,-~ $ — . O .J ‘ t N ? I’0 N(” IN • -~~~ 0’N

* ~~~~~~~ ~‘ t 0~~~ ~
‘4 — t r t’-os~~ I 2 • O  ~~~~~ (‘I

‘4 
1 

U

~~;

“.“‘ 

F ~~~~~~~~~~~~ 
-.1o

~1 ~ ~~ 
‘? t4

— — -4 I * — -0~ -- . I —  I — —  ~~~~~~~~~ (‘4 — .4 ~~~~~~~~~~~~~-:- - o S z 5 2~~~:z z 5 ’~~. ) ) ‘~~~~~~~~
- - . t 0 0 .~ 0 O O~~~~ ~~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~

.5.L55.~ ..~1 - IIL~~ _ _ _

A ~~~~~~~ 55~~~ - - ~.-*~~-5- — -S-—S--S-—S



•~~55S~~ *5.~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

—

~~~~~~ *

* 

I 
I 

-

I * *

- . — ~- r ~-

a
a *

I * - — I -- a
- a *a - ‘ .I 4 . M M  r s 0 t -. ’~~ --,so I C

C - a Li
4- * t~J O  0 -q’~~ UI - . 0  * *O f  S I • C  -

* ‘-- U ,
* • • .4 -4 — 0  t 4

I • - C -
I U) £.. - - L j .- ’ -  ~n• ‘4 - — C3 ‘ - r C

a I s  -- X  I ’-UI I 
* 

- 3r3 -2 -  - -2  t — o -  a
0 - z I  a -

4 • — a 4 - 0
- ‘4 a C — 041. .  C ” ,NC’ I ... MC t f l X  0

.J Lu a * — 0 4 1 1 1 4 —3 - - S 4
LI 1 C Z L  - *.4 I -J O t  I L i 0 U . O  ~ 3 -  I
C .4(9M~~~41’) I u~ .. 

~.. z - — 0U -~~ -~~ 4 C - C  2 -  .- C 
* 0 . -0 C

LI I~ - t4.i 0 l —‘I 2 4- - 4 . - ’  - ‘- 1,. I- 4- C ‘ C  I3 - Z 4 4~~~ 0 LJ IX .— - I S
3 3 I ‘P C -J 3 CLC O 4, - 0 4 1 C ’,4— 0 ~ ‘0 - 5 0 4- 0  - ~ _ ‘ 4,0 C

so 4 —  ~ I 3
~~ 

a ~ CUi ’2 US .12 0 — a t,~ o 00 . .~ 0U) U. 13 .4 — ~C I I S Li .:~ ~- 3 -
S S O.! r~ 44 .i - U , 0 a C SC 4 - 0 .  ‘ U J - S ._ ~— 4- 0
LI ~~O 4C 0  SCI~ U 1 1.14. 0 a .-, C I— 
~ I.- !~~~ 4— 0.J L4 14 - c ~~0 a ~~‘ N  0 c ” L ’ 0 L~~.O M C 4 . ’ )O
4- 2 305  C,~~~ 0’- O .. J Z  • * S 0 - .~.~ ’ICII 0 . 2 0 . 0 5  o t t .  ~ ~ C — ~~ 3 * OLn r —

~~U - *  2 2—  0 5 0  .X~~ 3 -
l~. C C X O C  0 4 u .  ~ . ‘ C 0 0’  4.O I3~~~1,~ ) C  C C I) ~- S0(3 0 5 0  I 1 2 20  Lu _i LI S
4.4 ~~ 0X  0 CCI,’)
U 0~~~0N,x C 0 . . j  - C -J • 4 0

- Z > 0 )  0 01* 4. ~~~~~~~~~~~ o.~~. I C C O  • - - 41
1.4 Z ) 5  i ’-’ C U. I 0 — 2~~ O N ’ O ’ 0 M ’ c O O )3 5 LII I W 4 4 —  0 0. * —. 3 .~ . ,O 110
0 I~ U.S ~~~U).J I.. C In .-
Lu U.WU . W .J 4.1 3
(II 04 - 0 0’ . .  . 4 4 2  3 t~. S Li1 2 •
U. 3 0 3 0 0  Z O O  * 2 C C ’0 ~~~~ U I U Cr ‘4’4 • 2411 ‘ 4 3 Li1• C 0 . .. - I — •3 4-a. ~~ I a ,1, o .-. ~ . . . L

- s 4 0  * 0 a -~~c .-
— 34 5  I —. * ‘—0 Z C  - . 1 ~~~Lu 2 4 a C —I III) 4. C
4. &~ •0  -

~~ I • L~ O .~ *o r -  * O~~~ O 5 0O I O I  * I 4 . 4 ’  S - *4ØU.4 I 0 0 0 . 4,’) 1.1
O W  0 0.4,N - 0 -
O ) ” I  II — C -
0’- .JI * - P1 14 0 4- *
0 31 0 3 0 4  -
0 W ~~ * 0 W -  00~~4(3  - *  O~ • Z N  a
0 4  1 4  ~~4 0  4

- 0 4 ~ * 4 0 —
0 1.1 ~ 4 •  *04  * *  .4 .0 * 0 -  - *4 4 , 2 - 0 (9 1.’) * - * - • b
$ 0 4 - - - I 4 I

S • - - * I NN0 4 , 0) ’ * O N  4
0 C~~~~ I *  ‘~~~~

. 0
00.1.1 * p, !’s - 

-
0133 r  0 N 

*- 00  - 0  * *0 0 . ) - * * 4*I 4- 0 ’- I 4 1.11,4 - 
‘ I

* 0 , - 1 u i * .-. z -I 05 4’ .  0 • -
I 0 4 *  ~~~

-.I $01111 4 • -
00  ‘ 0  - *

* 0 0 2~~~ 0 *- ‘0 .4 4 0 3 * *I 4 - *.4 .4

_ _ _ _  - 5— - _1_ . — _ _ _ _  -

_ _ _ _  - - -- - ‘ -
-
5=



I I 
I 

‘ ‘  

- 

I

S 
I - ~~

_ — ‘C .-~~~~—~~~~~~~~ -~~ -’
- I I - i ~~~~~~~~~~~~ -~~~~~~~~ ‘

I - - ‘ 4 4  C — ~~~~~- I I ~~~~~ I’s ’  —

‘ 
. 

.

-
~~~~~~~~~~ 

‘ 
I -

I - I . 
* I ~~~ 4 S ~~ ’. S  ~~~I * - ~~ o s~~~~~—~~ ~~~~~

I - I 0 N 4 4 ,  I’ ,’)

- I I -
~

- I I I - I * — —
- ‘ -

3 *  - - 4N  c~~ -~I - * 
~~~~
‘ (“ 0(  ‘ ‘S

* - - 
I~~ • - 4.0 —

~~~ ~~~- ‘ S C I I ~~0’ 4 — ~~~~~ 4’ .
* — - . 4 , ‘4 ‘C- -- ~~~~ c .

- 
* 

I 1 0 3
-~ I 2

I a  ‘
- U J O  ~~0~~~ 4-O • ,I - (3 4- 4 I I

* 
- - I ~ 4 (~~~ —~~ —~~

* - 1 - I ~~~~~ ) ‘ ‘ C~~~~~~~~ ~~~~ 
C

* LI • •c o - 1 , -
~~~~ 

- I ‘ ~~~~ (~~‘C .
~~~~ ~~~~0 * C 

~ 
‘1k’ 1’4 ~~~ .~~~~

~~~~~~ 
! ‘ * i~~ 

-
. -

*
- -~~~~~~~~~~ ) -s -s

- 
1 ~ 

.
,~~ -

C * 
I

- 4- * • C 4 II’) tl’-~ L I — I
4 ~~ • .  I 

~~~~~~~~~~ 
C ~~ N I’ C%. M 4 ~

— 
‘ 0 3~~ ~~~~. ‘~~~~g 4~I 0 - 0  (~~C P  -~~~

‘2’~’’~~ , ~ * 4 I . ~~ 
.
~~~ 

‘- - s

i0 .~ . 0 0 4 .  - • I
- 34 1  P 1 0 - a C  -- - - I 

~
‘ ,*)

I C’
I ~~~

. f’-~~~~~~— ‘-o .-.o .~~~~o - ‘C
• 1 0 .4 0. 0

—
~~ I ~ 

N-N C ~~ ..
— - 1 1 ’ M 4 . ’~ ’gN 4  * 

* 
- . - 0 I ~ ‘ ~~~~~ ~~~~~ ‘~~—

‘- I ~~~~ - - * - -
- 

0. • ~~‘00 L • I a - 
I 

~~~~
0 1,40 W~~~~~~ C O  I 0 tI —~~~. ~~~~~ —~~~

~~~~ N.Ø .. ~~ : ~ 
- I

— - I 0 0 - 4- U~ , 
~ 

C 111.4 *

.c r’ .C ,C) h,O * 1 
- ‘4 ‘4 ‘ — i I

* 4 4  ~~ - - 
- * 

0 U I

- 
- 4 $ ‘ - ‘ — C O  CS .,’) C - 4  ~~ C’3

- * .4 50  0 ) . 4 I 0 0  I 
, . .CO N-I’s N — . —C ’-  C-4 -.~

I I 
“~~ 9

~1’40 ’ 0 l~’ 000M - - - ‘ - 00
- 0 ‘ 4..4 00 i .j O  ~~ C0  I

I ~~~~~ ~~~O 0  )~~O ( 1 1 0 4 ’ )

,: ~~~~~~~~~ oi
* 

4 .0  - I I UJ b’) 
~~ c o  ~~~~ ~~~? 

~~~~ ~~~~
‘ - *  .,J O N  U ) Q i U , . 4  ‘ • , ;00 ‘ N  —

~~~~~~~~~~~~~~~~~~~~~~~~ 
I ‘ ~~~~~~~~ ~~~~~~~~~~~~~ ~~‘o ~~~~ o 2

~~~~~ 
- - ~1 ..l U~ St ’s I~~~~~’)

11 (4) 2 1- C I 1.10 2 ~~~ 4 -

-l I *~~~~e i~i L’I _ 
~ CS

I U U L I  o u~o I ~~ •
‘
~ 

~~~~~

L 

- • • . • •  

~

• •  ~~0, -~ 0 Z 0~~l ‘4 11’) L i . ’ 0 . 0
0-I L 1 0 0 M .  0 -N  * 3 - .4 - à .~~~o ~~~~ I.

~~~ 

1 - I  !! II~
• • 

I I: 0. I - - 
J ~~~~ ~~~~

~~ 
• •  . .

- 
• ‘o c -~

I I I - I 
~‘
.0 1110,’ )

I I I I • 0 4~ 0 -
I - ~~

I - 
4, 0 ’  ~j  

I

- 
I * 

~~
I 

* 
I 

~ 4 -: —

‘ ‘~~~~~~ - - --- -- - -— —~~~~~~~~~~~~~~—- - 
_ _



p1P~— * 5 ~
_— - ~~~~~~~~~ ~~~~~~~~~~~~ 

-- -

- • I I -

- . - - . . . . - .4rs~~- , .0 .0 1/14 W) -
* 0—4 . . . .0 0 3 . 0’4  0 C4 f ’ s t I 4’) 0 I\ I .

I 0 Q ? 44 4 0  tI N ... .-. y’,’s.o )a’ Ph C’I -.
I C 4 N . .  0 . 0 0

I ¶ 4 4  4’4 44•

I -~~~ 
4 s .N I’)rsIo~ ,a’ - I -

- O - t t I D . 4 1 1 1 l0., ’ ~ * 0,3 - 4 ( ’ 1 4 3 W ) I  4 
* I C ’ q t  O~ I WI r s r s o  11’) 4 I0 N~~ -
* h 1 4 N .  0 0 0 0’ D -0- 0’~~-o-

‘1~
’
~ ~~~~~~~~

I 
*. 4 . . i .• L  4I’s ... ..I 0~~~ ’0 L’) W . . ! sN .•0 ( ‘4 0 L )’ C . . l  0 0 01 .0 0’ 0 . 4 1  5I”.IS 0 Il —U —

0’ N N . 4 — l  r~~NW L11PqN-.  3 N 4 1  • ‘ O W )  *0 0 0~~- 0 ’ 0 . 0’ 0 ’ N  ..J 4’ I’O
- - ~~~~~~~~~~~~~~~~~~ 0 4 1 1  - l’s
* I I I ~~‘ -

- I I
I I -

• ..d vs. o’~’ -.o o I 4 w’4  0 -
- 00 ( IlPs O’ N 41 1 O 0 ’ h1 1 1 ’ ) 0 O 4 I  ~~ . 4 . $ . .  4- I

t N O . 0 0 N r ~~N —  l’, N 03 4 L ’ ) tl tSl .-.
0 0 0  0 . 0 . 0 . 0 . 0 .0 .014 11.044

- 0 . - • r SI S. .0 I - ‘ 3 .4110
— I 01’s . . 0 P -~4- - I z —  -c~~~~~~ -. ...

- I I I N.
• 4 • I — — — 1NN. 0- N~~~~Nrs N *• O O N r s I ’ I 0 G . .l ,-. 0 0 0 4 — s D - O 1 . 1 l -- (5.

— I I II W1 .-. * .l ... I I NtI N ... r s r s r s  tIh1MN.-4 *I I 0 0 0  N - 0 . 0 . 3 -0.
2 14 .041

I ~~~~• • ~~~ I~~-’~~~~~.4 3 I I 3 .~.h1 0 1.1.0 -. -
0 . 0  I I I U) O N  •~~ - -3~~I - 0 s .-. ‘4,1.. ...

U. I C I CS wN + 4 — — . ~~~ • — . — .  h— ’ O t ’ s N -  r4 P ) 0 . 0 5  4 —.C 3 0 0 N F 5C’- l’ 1.4 N 0) 0 0 0 M. 00 - I I’ )I UI N -
- 0  1’4 II I’M C’$ .4 .4 14 N .- . N r s r s . t~~ml ’) M p’~~...,N141MN -

- 4-*  0 . . . C S 4 , ’ ) . .  
~* - I - 3 1 4 0  1.1.0..

I 0-. • • O’ l
I Io - - - I (‘5

— -  0 ’ 4 0 ’ 4 1 h 1 1 . - 4— 0 .  .0
4- 0 0 — . 0N 0 0 . . - 4 .o O Q I NM’.4 1’*l .O 4 . . .~~~~. . 4 . .  

*C Nrs rs1.-1N ..M(’4 . N C S N(’l4’).0tI..
4- .4 h.1 M f l . 4  IUI ‘ 4 4 4 . 0 4 4 0 1 4

- - I I ~~~~~~
-

- * I - I I C N N
I I • I I 1.4 .4 .4

- 
- 

I 
I 

. 0 0  N O r 9 N . 0  - - 4 • - -• - 4 M 0 -.0 - ii -‘M N  N r s C S O~ N l ’ ) q MN
.411 41 ~~ I- I - I 11.041 *I I I I *41 01 4-’) 5 ’.- t

I I I ‘.21,1 51.
- I I U UI  3

• - - l4 ’4~~~ ~~~~~~~~o 0 * . 4M I  4 00  ..I 0- p 9 P 1 r -. 4 • • • ~~~~~~ • .  3I - .‘O- 1 M N .-’ ? 8 N . N I  4 V ~~.0 P 1 N  0I . .$ ‘4 M I  * 0 0 0  0 - 0 - 0 0- 0 .  - S4 1 4’  40 01 - 4- I 1’)I -1 ” ’ )
I • . — — • . 0 0 0 4  ON 4 W )
* 0 ‘O II Cs .. I tI 00 .4 01l1F’ I - . I
- 0. — . 0 4  111 M N — -  I%NNI  * b ’ )4 M N- I ’ 4 q r  .4 I 0 0 0 1  9- r-- 0- o- 0. I

I - 
~~~

q 4 ’  1111114

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~L _  

I



- 0 C ~4 0 0 W )
C4 N I I L M MN  I

I - , 1 ’  
I

* I 1 I — —
0 3 00  4 o .
0 ,.. I .. - - I - - - 0 ’

I: ~4

0 
~~~... I~~ ~~~I

o ~~~~~~~~ 

~~~ 

I 

0

I I h . ° 
~~

‘°‘
0 2 4 W  -C O W  0 I U
* 1 0 4.4 1.10 00.  4- 01— - ,~~i ~ ~ i 4-

~~u 4 , 4 .  4 - i  4 1 - ’  ~~ - • -

*~~~~.. 
I ,~~ 0 -C- 1 I ~ - 4ó 0 .,5 4 4  5 -~ (11

~~~~~~~ ~~* 0. I Z 0  0 . 0 .  ~ 09.1 1 
~ ~

~~~~~~~~~~~~~~~~~ o 5 o~ e~~0o i
2 2  - 

00  44 U. ,
* 4  - C S  -~ ‘~ - ~~ ~ 0 -

- I 
I 4 - 0 1

- 
-~~~~ 

~~ I1;
* (41 1 11) I ~o ui ~~~0 , ~~ ~~~~~I

* - i  I
- ‘ ‘  - - - ‘ -

3 ’ I - -~~‘ I 0. -

59

* I , I—
0 - I * “ * ~~~~~ 

I

I

!*

~~~

* 

I 
~~ 

Hff
~~ui 

•
*

410



________________________________ •1

I — 
I *I - — 

I I

I 
* I I :

W)M1t .iW)* W ) t I W ’ P l P - i ’t ‘34. - 
~~~‘ 00’- I0- ~~.’I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 4 •S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - lI D’3 ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1’ 3 WI I,~U - - - I - I I 40

UI - ~~~~~~~~~~~ 0 0 0 0 0  0 00 0 0  0 0 0 0 C C  1.’) •
411 I30 3 O 0 0 0 0 0 0 0 0 0 0~~~ 0 0 C Q 0~~~ 0lC 0 0 00 0 00 0 0 -  C O 0 O O ~~~Q O 0 0 0 0  1’)~~- 

, 
- r r ~ ~~~~~~~~~~~ ~~~~O~~~~~~~~~~~~~~~c;0 .:

I I  I I I I I
0 ) 1 4 0  M W )  41,4 W) t I t I M t I 1 4 0 0 0 . 0 0 0 0 . 0 U 1 0 0 C è 0 0~~~0 Q -  0 0 d 0 O C~~00 ( ~~00 d l  ‘4 .U 1M 1~~4 N C 4 1 N ( ’ 4  N N N N NL  * .-. —.., .4 lO 0 0 00 C ~ 0 0 0 O 0 C~ 0 O 0 0 0 G  O N  t - • t ~~ 

~~Z I ’ C -’ . 4 4 4’ t 4 1 1 4 4 44 4 1  0.0.0NNQ~0.0.~~~0.D. 00 00 C O  00  0 0 0 0 0  ~~~..4 ~ -1I ” ) N N N N r4 l ~~~( ’ I N N L N N L   0 0 0 00  0 0 0 0 0  0 0 0 0 00  4 0 .
‘C- ‘ f  b . .~~ ..
~~~ I I 

- ~~~~~~~~~~~ 0 0 00 0 ’  00~~~ 0 0 Q  0 1 . 1  1.J~~~~ . O 0 - .- I 4 I (‘4I -
* 

- - i  .‘
1 - I I -

0 . C C S Z~~ D. 0 - . N W ) ’ 111 0 I5.00.I  . 4 N . 4 1 .’ )  rs(3~~~ 0 .-, , M 0 1 1 t’ 0 N  0-0 . S eI M I) ’0P~~0 N - 0  S C 1 4 — . 0 —O I 4 0 .’~~4 I.’) k1 L’) I11~ IOUI 11001.04 ‘4 4  N C’s  ISNNNI.. (‘- 0 00 0 1  0 0 0 . 0 03. ~ :‘~~~

LI I - I I - - - I -

4 - I  I I II I I I - I 3
4 I - I I I — -S ‘ 0 L I ~~~ 41 01’) 0 L’) f l0~~~ Q L ~I~~~ k ’) 0~~I 0 1  t t ) Q 1 1 ’ 0 4 ’)  4 10 4 1 0 1 . 1- 41041,0 1.’) ’ I I ’ ) 0 0 ) 0~~~I ó  -S 1’) .’) I~~~O .-I NN m . 0 oL’ ).,’ic~ o.4..N l3t I -1.0I.’)., 0.-.-. 15JN M4 ’l~~I1149O.4. . ts4N ’V I
IIM4~~~~4~~~ 14 .0 04’~~~ 1. I’)L~~411 14111, 11 0 . O4 $ . C - ~~~‘4 C~~NIs41 ~~~~~~ 0 - 0 0

- 5 *  I I I I * I f I I • —
I I I . -I ,,j.. — — .-‘ .4 .4 .~ — .4 — .4 — .-~~.. j — — ,j .~I ~— -. 

*0 0 0~~~~0 0 Q 0 0~~~~0 0 0 0 0 3 OO Q 0 O 0 0 0 G Q O  0 0 0 0 0  0 00 00 0 0 0 0 0 0 0  • i .  4
3 4 . . 4  + C— ’
00  ~4~~ 4 - I - I~~4~~•I •4~~à .& .4 .4 14 .fl.I . . n , 4 ,  ~~~~~~~ ~..-..4.. .. .h 

I I I * I

I I ‘- - 
-* ‘

I I I
I I *

LI - - I , I ~~~~ - 4 

~~~
‘ •

~~-~~~~
‘ • ‘ • •

~~~ - 
N. M ? $ W ) P 1 N I I 5 O 1 0 .  0.01.11. 0 . L 1’ 4 N ’ NN N N O  1 ~~~ t’I4 1i.’l,’IL 1.1 1.1 4 1 0 . 0 .  0 O W I W ) 0 . 4

1 . 4 - -  & ‘) 0 1 . ’)M 0 . N N . 4 C ’ 1 4 N 0 0 0 0~~~00 0 .. 4 0., -  ‘ 4 N N N . N N N N . - 0 . T~~ —I 4.1 0O. —’ 03 2  I 4 0 . . h— N N M 4 . 0 4 1 4 0~~~4 O 4 ’ 4’ 4 C S i  0 0 0 0 0 0 0 0 0 4’ 4 0 - O Mr s L’ ) N- 0
I 0 I — .~ — . — . 4 1  - ~4 .4.4 .4 — * .4 4 .4 — - * .. ‘ .4 — — N ‘5 II 0 0 ‘ 4. 4 - 3- 0 • . -

UI “, N N N . T’sh’).. .’. ~‘4,.l .4 . 4 f l- I - . 4 . 4 . 4 . 4—. , .1. -
LI) .4 4 . 4 . 4 .4 00  0 0 0 0 0  0 00 00  0 00 0 0  00 0 0’  0 0 0 0 0* 0 0 0 0 00  - 

*

441 0 0  00(” I’4 ’O  ‘C ’0 4 0 0  0 0 0 0 0-  0001’) I,II, I41 4)4114 ’ )41 4 4’)41L14110 .C M —l -04I’11
U , 0 0 00 0 0 —l 4 N N I 1 N N N( ’ 4 NN N N I I N N I  (‘INI’IN’\i NNr4.4W)’~~4411M.-.o~~ 0 1 . — s  I’W 0 0 4 0 0 t  I - I 

I I . IN I
I I : I I * I

S N N C 4 r % N r - ~~r’~~r r’s p’-. r 1 o o d c o o o~~ oed .c .o - ‘c - 0’0 ’4~ 0 -  ‘ 0 . 0 . 0 . 0 —’  4 4 ( 4 N 4’) .0
— — — 9 — — — . . —  ~4 ..”4NN CII C44 N N N,  N N N N N I  NNNNN~ N N . ’~ C 041 -411 . .0$
C — . j  4 P 1.J ..I Z 0

- 
I 

: I.N 41. ’ )4 N O  0 r1 4 ’ L ’ C t’s 0 .0  (44 41 4 1 . 4 1 0 0 .0  (‘4 4 4 1 - 0 N . 0 )  0 r~~ ’~~~- I _ i __ j .1_
.j _ . r*l r *.4N~~~NN I r d N1 w s W ) I  tIll

1 

W ) W ) l  

*

5 ‘ ) O I O V )  II10~ OI11I~~k’)0~ 041011104 0 t ’)d l I ’ lO I .  0 4 1 0 1 1 0 9 0 1 1 1 0 4 50 1 . 0 4 1 1 0 1 , 0 1 .
2 0-. NN 414 41411 0—. - C1I N~~~ M 4 I ~~44 I1100.1 ( ‘ 4 N M W) 4 ’  411’)00 . N N M W ) 4  -

~ L1 i: :: :: ::i:: :::: :~::~::1:: ]
0 ~~0 q 0 0 0 o o i  * 0 00 0 1  O0~~~ O O I  O O Q 0 0 0 0 0 0 0 0 I  0 09 30  0 00 00 0
0 — ° - — ~~~~~~~~~~ ‘ ‘~~~“ - .,2 

I
J_ _ _  I ~~ I ~~

_______________ 
——~~~~~~~~~~~~~~~~~~~~~~~~ 

- 
-‘ 

-. - 

~~~~~~~~~~~~~



- -

0 . s 4 0 0’0 0  WI 2 0. 0 -04 1 0 0  0’ 4 4- - C • 0- N0- M ’C N UI
* * .-. ‘~~0’0f l.-..C I - -

* 
...1.4 (’I(IN .. 4 I 44

I -~~~ ~~ o

~~~~~~~~ 
i i -

~~ . . [  ~~~~ • . •1 N N W ) I 0 0  I’S - - -
‘ 

‘ - ‘  I 1~~~~~V) N Pl 0 O. ‘4 I - - 0
- ,- - - - . _ _ i  W ) O N 4 b 1 0 - W I ’ j0- *

2 -* 

1 1. 1 1P1 5 4 0 . 0~~0t’ - * O N 4 N O 4 1 .4 50 . 0
~~~~~~~~~~ ~~~~~~~~~~~~ 

- - 
- - - 

~~~ ~~~~~~~~~~~~~
4 

~~
.4 _1 N 0 0 4  .-~~~

~‘ ) 1 .~~N0 . O~~~0 .CII 2 _ .:
* 

~~~~~ ,
~ -

~~ I- - • 0 - ~ 1 - 0 ( 2 1 . 0 4 4 . 0  0 I- 
- 

-~~~‘- * - 0 4~~~~~0 ’ 0 0 N.C  ~I — C(‘11 * .4 N •,~~ F ~~~. . q 0. .  - * ~~- -I 3 ’ 1 4.’) 4 P 0 P s 0 I ~~~~ I 3 40  N I’I O• - 4 0 z~- 11~~ ‘ 0 — 4  I 0 .1 - 
- • 0.04 .1  0’4I I 5~ *) ON -N - + 0  l’s 0011I I ’  0 . 4  - - LI - 

~
! .  .. ‘.-‘*s — I ’  (41 11’ 4 0. 

~ IN I ~~ ~~ N O N N 0 1 .0 0 L  ~~‘ P
1 

I -
- _~2 L 1 0 O .~’ N 4 0 44 N O O N M  I ‘~ • ND - M N’0 rt .I I* C ~ I 

~ ~~*~ .4411N... I I 
*- 

- ~ u~ o ~ C~~~~~~~I O ~‘ C~~-~~~~5 0 *  - 4* 0 I- A. - ~~ ‘0 4 1  .0 -4  40
I 

5411 ~~ O0 ’ t44 4* 0. Z 4 j m r .. ~~ o o~~
.0 44~ 

5,. 0 4 15 
~ 1 *I’) ‘ -~ 5 W ) 1 . I O N O N I ’s (‘4 -(9 -.(4 . . NQ 4 4( 5  - - - ‘ - . 0  I — .4N000- 0- (‘I I * 4*I I - - ‘- -. . ~~ ~~ IC - 0 . . 0 , 0 4 _‘ I ‘4 I ’. - q  ‘4- 3 0 ’ 4 a U I N t’  - ‘ 1  14 

~~ 
3 N N $0(’141(11 30 .4)  .0.4 4 5 5 UI - 3 0 . 4 5 . 0 W )

50’  0-0- N * 0 ~~ 1 ~ * 5 I.10041.4 U 
I I N  .~~1

I’l L Y-.. t 1 0 0 —  WI 0 - 0 1 1 2 0 . 4 . 4 0 — 4 1 . 0 .  I *= l ’ 4 0 . N . 411 N J - ~~ 5 !‘0 0 0 - O N N  N - 4 *
~~ ‘ I 0 ~ ~~ ‘ t 0 O W ) N . 4 1 . 4  I 

-* 
I

I - 
- 

1 
N -

1~2~~~~ ~~~~~~ ~~~~~~~ ~~

P1 , - . ‘ I M 0 . U I 1 1 4 0’ N  l’s

~~ ~~~~~ 

~
‘H

.1 . 1 .. 1 ‘ - - ‘ -i ~ 
- . _ J

11 (* 1 1 10 0 - N  WI - * v’S 0-. .~~.00 -0
- I - ~~~~~~~~ VS 3 0

I - - 
- 

C 1 0 4 00  ..4* P~ 
- W I N r I

-

~~

-_



I II —
-
~~ I

- I - I

- 
I

- 

I 
-

I .4 11
3- 0 3 0-

I I r~ I

I • 
-

o 0 j  . . 
~~
.

* I 0 I’~. 4. 4. (4
- - 1*1 ~‘) 0. C I I 4

1 I 
~~ 

4 1 
-

11’ * 

I

I ~ F- ~ ~~~‘0 

*

I 111 0 4  1.10 I I
- .4 I 0- 0- (4 ’,. -

* I .~~~
- - - I • I

— 1 El 1 -~~~~
. .

- 
~~~~~- o~~~~, 

- 0 ’ ’ 3 -  N I
C “~~~ I r’. ~

-. 0. 1 4 0  I
1 00  O~~~ 

2 -~ ~ I
• I 4 .0  4.0 4 14  I I
I —~~~ ~~~~ ~~~ * 

1 4.3
- ‘ 5 . 0.3- 1I. - -

‘ *4 .  ~‘S - I I - z
— - - . 1-1 0 I~~~~-~ — I—  0 .  - 0I W ) - 1  0. 30

I I 2 ’
~~~ 

I~~~ I U
. - 1 00
* ‘-.-~~~ -‘— 0 5 < 1 1  I 4 ,.

- 
-

(4 “5 - • —
~~~ - i _ J 3 I 4 4

I 
* ~~~~~~~~~~~ 

N~~~ 
-
. 

.3 0.

I— I ~~ 1 1 1 1  - *  S
3 * ‘ 0 0 0’ LI C C O O
0 1 I~~~~~~~i.’4 ,~~c 0- , 0. 4 - 0 .30 -
IX - 1..~~~Q C  _: I: - I 00

C ~~ 4 i’) , I .
S I — 3 4 1 5  3 . 4  Iü. ~ Z ’4  0 0  0(~ • -0. 4- 0 0 110 - I
o 1 ‘O - * 0 1 1  C - . 3  .0 - ‘4C-. 041  1 Ui
5 • ~~~~ . - 0 - 0-  I’S 4 1 0 .  0-0. * 4 - N0. C 1.3 1 41 0 - 0 . 1 1  - 0 0’- LI 41) - — ‘ 30

I ~4 I - 0 •  *

I * , 0 0  -
I - 

-

— . 4  _ ,0 ~~~~ 
-

- 3 30  00  0 - - * . - *
4 ’  .- 0 4 110 N N.0 0 4 ’

L 3 I  0 1.1 - . •~~ —‘
- Z (“~~‘I 110 0- (“I’S 4.1 — —
- 01’ .4 - -‘ ‘ 30 -
* I 4 . 4  ‘-0 I 4- -* ‘ U I

£15 3.1 0)0 II5~~’64  (1)0 -
1* — -  00  - -.
5,. ~1 . ~ 4 - -  .24 *

U O  z * 0. D-* 0 4 W.  -
4 0 0  oó  0 - 5 0 , 0 - 0 -  00.
5 4 1 1  00  0 O C I I 4 . 4 I U C 4  -

~~~ 
: t Z C ~ .~~~~~ 

-
0 111- ’ ‘0 0’  ?j I *
5 00  1 1 1 1 ’  (‘4 I
‘4 .J I  - (‘4 I
41. 0 4  I I ‘I 4 4 *  0-tI
4* I 0 1 0 . 1 . ’ )  0 0-  -
0. - I O ’ O C ’ 4  4 4
U ~ 0 O  o~~ I — * -
3 I 4 0  0~~0 -. ‘ ‘  I I * 

*• O ’ t’4 O I l
* 0- 3- -I ‘ *

I 1 1 - - - II I
5,. >‘

- 1 — — I
I - 44 . I

I 1.4 (.3 4-
I C C C -

LI 3 1~. ~. IS
* 3 3 C C

0 

- - -— -
~
- I-11I - 1fi~~~~~~-~~~ ~~~~~~~~~~~~~~ 

~4~*~fl• I~~r



I I , -

I 
— 

I 
- I - 

‘ 
. . 4 L~~ O0 - r I I 4 4 . C~~ U I . 0  I 

I

~~~~ - ‘ - ‘ ) 0 Q 0 4 .’~ ~~4 1 .~~4 N . t I 2 W ) 1 .’5T’s 9 S - . - I
I’I 0- 4 ) 1 N O 4 1~~” 1N 4 . .~. ’ 4 . 4 . O 0  0- 0 .’. N C, C4 (”4 .. 4 .’.4

0-0 0 0 D - 0- 0 . 3- 0 . $ 0- ( ’ .  I

~

- I— ‘ — (4.0 I
- •14’ r4 I’) W ) N - (’3’  11’4N.I’4N1.  4 0 0  • - ‘ 

‘ 4*(. .‘-l N~~’ ) W I . 1  — ‘ 0 0 4 . 2 4 , 4 . 0 0  0 .’. C’41C4 N .~~. ‘ 44r* r-~ 4(4(1. 114 0- O , 1 ’ 4  . — Q  0 - 0 - 0 . 3 - 0 -1 0’0-~~ 4 4 — I
. .14 ..~ i4.4.i4.4. I

~

‘ - . 4  r~~.OI ~~~
’ 0 - 4 . I 0. .0 I LI- - 0 -0N — C L’ 4. 0 0 N . 0 . 4  4 9 0 -0 0 -~~~.-0110’ ‘ .~~ ‘ . — . * 51*3112-lI 0C,, — 0 . + 0 —I N O  0 0 - 0 .4 . 1 1  4 . 4 0  3 0. . CINN — .— l  3411(5 • .0— ’L’ 5 4 r I 4 0- 0 . 1 ’4  0 . 0- 0 . 4 ( 1  .‘ —I Q ~~~ 0 - 0 - 0 .0 - 0- I  ( + 0 - I

4 L 1 C’d ~~~~~~~~ ..4 ..4 111~~’~~’4 .  4.~~~~I D — . M — ~~4. —I I * I I I ~~P) 11 44I I I . .4 *I I I I - I .1 -
I ‘ * I - 

C I 441 — I - I - I I- -
~~ ~~~~~~~~~ ‘~~~~~ ‘ • ‘  ‘ 1 . 1 ’ 0 - 0 4 1 0 - - 0  0 I I

3 3 ... W’J N 4 0 o ’4 111 . 4 . 0 3- 0 ’ )  O N O  I.. I(I 0 N N . 4 . 3- 1 1 -.  O 0 0 . 4 .~~1 4..4 0 C 4 .O . , f l M I ’* l I  . 4 . 4’  1 443 1 4 40 N . 0 - 0 - M  0 - 0 - 0 - .N .p . . .—O C~~0 - 3 - ( + 0 - 0 - L  0. 0’ I •6 • - - N - -’ - -.-‘ -.-I — .-” 4 . 4 . 4 . 4 4 . 4 .  4 . 4  1 44I I I - ~~~. I 0 - 0  -‘ I I *
3 ‘ I I I I ~~~~~4 . ’~~~~’~~~ ’ I-I 4- I I I - 3 4 .C I I * I - ~~~~~~~~~~~ -2 0. . 9  -4 4 . 4 . 1. . — 4 . O . 0 * 114 - IC 0 . 4 0 - C 4 4 . 0 N . 0 4 1’ )4. I N.0 0 3- I .’S I.41 0N.4 5 . ’ . . ’ . .  “‘ - -

.4 0 . -‘ 44 .3 0 0-2 ’) 4 .  I 0 . N N N S 0 L * 1.,N0- N-0. - l (’I’)(II N —  - ,. C
4- 0. - 4 3 . 0 - 0 0 1 1 1  I C 9 0 - C — C ’ i .4 — -. 0 1 0 3 - 0 . 0 . 0 - 0 - 0 - 0 - 3 .  * -0, - .-‘ -4 ’s~ rIl - I ~~~~~~~~~~~~~~~~~~~~ 4 . 4 . 4 4 4 . 4 . 4 4 . 4 .  *• 

* - I I 0 . - . ” ' O . .  44
LI 5 3 I I 1.0 - * 3’) . 4’ICI ,- 0 .44 0 I 3~~~4 . . 3

~ —~ I 4 4 * - ~~~~~~ -rr,’~._  Io U - I I 0 - 4 1  I I .-. - . 4 . -. ‘ 4 4.4 4- • . . 4 . .• .  ~~~. ‘ — . 4 W ) 4 . . 4 5 2 ’ * - I0 -- 0 ,  I0. 3.4 ’ C N . 0 C ) 0 4 1 4 . 0  2- 5 0 - 0 . C C - 0 - 3 - 4 . ( 4 M 5  415 4 . .  4 . . . . ~-j 
I

.4 0 ~) N . ( 4 P * .’4 C14 0 2I1’’04 ’ )9  41( ’40. ( % 0 — ( I 1 1 N I  N - I -S .~ 
- L1 .-40-CCI N 1I ( 4 0- O~~~IN  ..~~.4Q 0 0 - 3 - 0 - 0 . 0 - C  0~ G . I  00 - * ~~~~~~~~~~~~~ ‘1 4 . 4 . 4 . 4 . 4 . 1 4 4 . 4  I

‘-‘ t~. I - 4 I I C - 4 0 0  - I4- ° I I - I I * -C I I I I I - 0 l’4 4 . l . - Q . ’ .  *
3 I I 

- 
I - X U I I ”~~~”~~~~.4 - IUI Z I I I - 1 - 4 -4 11 I ILI “ ‘ ‘. 5  424 11—1 0 111 .IN , ‘0 “5 I‘1i ’2 N . ’ 44 N~~~0 N - 4 4 L 1 0 W ) N 5 I n  I -

.-. I ’ ) ’ 4 ’ SL ’ ) 0 - 4 N  N - I’ ) I$S ’) I,l 11110 0 . O . . N ’ ) N  114 I4. 0 - IN . 4 4 . ’  0 N - Q . 4 C 4  — —. 0 ( 4 3 - 3 - 0 . C - ( +  0 - 0 . 4 1  I
4 L N N.4  •4 ..~ .4 ..4 4 . 4 . 14 . 4 . 4  4 . 4  0. - -- I~~ 1 - 3  ~~~~~~ I .4

I 0- 4 0 4 .  I* - I . 4<8 0 * 44
* ‘ * - I I - 4,-I N I

- I I - I S  1, .4
‘ - - - - ~ — 3 — N.4 11 41 ..N IN  - .4. 40 3 I , 1 LQ - 0* 1  0-N .4 .’ . 4 I  0- I%~ 4 . 4  I1~~~11414.4414 0 . 4 .4 . 1 10 1 .  ‘0110.  I% 0 ”.’(14 ’4 C’4 (‘4 ’.’ ‘ I’S •

1 1 ( 4 0 1 1 4 4 .  0 0 - 0 . 4 ( 4- . - . — 0  4 1 0 - 0 - 0 . 3 - 0 -  0 - 0 -  4 I - .4
-4 .4 W) - 4 . 4 . 4 . 4 . 4  41 * I - .4I - I 5 1,1 111 2 2 IP I I .4 L. Z LI Z ,.1 *

- S 1.2 1.4 1 0- -- 4 -  U 4 1-3
- ‘ 4 -  4 I- 0 — . O 4 . L ’ )  N I  — 1.’). 4 ( 4 ’ ) W ) .  (‘411110’ 0 - 0 4 I ’ - N-~ .0*0 2 — 0-4 . 0 1 I’) 4M. .  0-W I 1 ’5 ( 1 4 4 *  04 . 0 4  1. O I’4NN N’~ C 0I 4 4  . 4 4 . C* L’) 0 0 ’ O — ’ —. t ... —. Q ( 1 0 - 0 . 0- 0 -0- 0 - 0 - -I S_.$ .4 .._ ’ ~

-..
~~-‘l 1 4 4 .4 . 4 . 1  4 . 1  I - .—

* I I . 0I I I I ,~~~

I I 
I I 0- -I ‘ 4 0 - 0 - 0 - 1 1 4  NI ’. -. 44 I1’~~~~ 14 I1 I’I.CS 11 0 - 0 4 . 4 1 1 1  0’ r ’~IN 4‘- - , 0 — ’ C 0 0 - 1 1 ( 5 1 4 1 . 1  4 40  3 - 0 ’ O - q 4 \ r  (5 .4~~ I,

~ -4 4 1 N .1 20 0 - 0  C —4 14 0 0- 0 ,  3- 2’ I 0 -0-  - * -1 4 1 44 .4 . 4 .  4 . 4  41 
1

- 
3 *

- 3
- . ‘.4

I *

- 
- - I

I I



r - *  - - - 
-

-‘ 

I l

I 

- 
~

- 
* 

~~~~~~~~ 0 ) 0 O
• I - -

20 I - 300

41 - ,_I IJC (1411411.1 0 2 4 -
(0 3 I t 0 .  ~~r-4 Pq N 4- 00

D I  3 - - 4  .-.1 IJ) O N
...

~~ j  4 4 4 . 4  4- IX 0 4 . 0 .
4-24 -.. 4.. I - .- I I “ I 4 0 . 3  -
4~~~UI 4 . 0  ‘ *-S 4 — .  -.‘. • - (< 14 3 0 -4
0. 0. 0 0 1.1 NN I N  .•~0 1 4 ’  N ’  LI’ ‘ 4 7 2
I i,1 LI I’— * ‘0 -~ 4. - 0- 0. N I 141 - C ‘- 4- 0 -
Zild.- 0-4 • 9 . 0 . .  0 .  * - I 1 ~~ (1) 4

414 W  O~-~~4 0. N * 0  .411 I l’S I ) Z -  1 1 0 . 4 . N .  14, I
.J4* Z UJ I- N 1 — .  - 0 .4- l  0 I ‘~~~~~

... - - - 1  0 .0  - . I
4,14 3  •-~~4 #1 11 (14 2 0 . 4 l ’ L’ 4  U9 - . ,3 -

.40.  4 - -4- 0 - 0 - 0 - 1 ’  4 0  2 5  . - 4
LI 4, - - I X~~ 4 4 . 4 . 4 . ” —  )— C”- 0 3 3  ‘01 .10

4, - ‘.- ... 0 - I— 4 4 1  2_ I llS 21.4110.
(‘. ‘4 CI ’S 0 .4 4 _ S  4” 4 . - ’  ‘.‘ ‘—4 t~’- 4- 3~~ ‘-4 I.. 1... 4. 14*5 .4
1 . 4 4 1 4 .4 145 (5 0 1’S 4. ‘0 ~~~4 1 0. ~~ I 411 4— .4, )( ‘-. IJ NI’,
— 3 4 -  11) * . 0  410— 1 1 4 .  N ILI N 4 C  

* ‘11 . 1 1  4 3
_J CJ C 00~~ 1 . -  ( ‘ 4 .  * 4 1 .  ~~~

. 4 - I  ‘-‘ — - I
3.4 3 ~~~~ 4’ I’. 1 . 4  IA -O 1*  (1) * I- I I -S I O  , . I  — -  141 I I I  N - t II’

0 . 4 1  I — .- IllI • ‘ ~~~~ -‘1. I -0.0. I ~~~~~ 4 . ( ’- - . 3~~(- 4 -
00 ‘I - 2 4 - 2  4 . N 4 1.*  -
U. U U S  .4 I — -, -. ... .. ( 5 4~~~ 3 L 3 -  L 1 ) N — . G .

1 4 W  ~“I VI — ‘.4 5 1 4 _ S  ‘. 1.3 - 3 I 2 4~~ 3 0- . 9
(‘4 4 110- NIl 0- N  • .-. -‘-4 4 3  - LI *4 0 .  ~~~0 . 4 (’ I

0. I — .  • 4. (4 141 I (5 II —. - (‘9 41 _I * “ 3 - *II U - ‘ . 4 . 4
4 0 . 2  0 • . 4.  I • 1 4 .  - . LI * 0. .4, . 8 - C
54.1 — I~’ ‘ 1 1  I N  (‘4 0 11 ‘ 2  1 4 C d . .  ~~2 < 4 W 4— I’. N .4 4 I 2 3 4 0- . -.

C - 41 .0’ I
41~~~~C -~ 

- I 3 . 4 0- 0  I •
- I I 0 0 4 1 0 0 4 1  4 0  I— 1 4 - ”  I —  ‘ I ‘- . - ( 1 4 141 0 * 5 2

D L I I  ..4 Q — . 45 4 _ S  4* - - 9’- —
‘ 

3 5 4  O O N C I
0 - .4 4 .0 4 . 4  - 0. .40- I I’. I .4 ., • C,~~- 0  * 3 0 0...~jz 4 0- l O  Q .-. I I’.. I
0. 4-I .’ 0 • - . - ~~~ . • I - 11( 1.1 0. 0I 

~ .-. - o —4 .. I 4 . 4 W
£ 4 . 3 4  4 - I  • 11 11 I 4 1 - 3  -14 W  C~~ 4L . . - 0 .  C I *13 41 -6 1.~1 * 1  •

~~ .4 
-
~~~~ 41 

.4 
- *

2 2 0  ~~~~~‘ I 
I 11 44I ’I 0 .”

453 I 1 - .* ll13 4 1 * 4 4.J 0 - NO
41. - 4 4 . 4  3~~~1. 4

-.1 - ~~~~~~~~ L~~’ i.J- 4.J~~- ’-- I41,1 -
0) I - I , J - 3  ~~~.iIs I4, IS O- 0.
4 ‘ I 4.1 4 ’ 3  44 - 1 . 4 . 4 4 4
0. 4 0 . *” I 4”. 1 % ’ .  I I 

* 
2 L ~J 3  4 4 I

0 4.4 411 (‘1 141 I 4. (‘4 0- I 01  I C 4 4 .~ 44
4 . 1  0. 1 N. N. ~‘) .N  (14 -

• - - 9 .  - - - 4 4 _ I  N O
I 0 4 1 1  P3 . .  I I 44 I.I 44

0 I I • I .-~~~ ~~~O
I I ‘ I - - I 0 I •‘.‘ 4.4*

I I - . I — “ L I . Q f l 0 0 4 4  -
I • 1 ‘ - 0 4 1  .4 (4 1 .10 .4 .4  44

5 * .4 .4 -4 .4 .4 . I 4 ’ .. 4 4 . . Ø I ,  1 . 5 4 4
O S (‘4 I 14 - — 0. — . 4

0 1  4 - - - I  44

L I I  ‘-4 I . I
* 4*~. - - I  4 4 ’ .,

4 4  - -
4 4- I I •

~~I * -

- I - I I .
I I • I
I 0.
- - 14 - ‘ .4- 2 0. 5 I

0 , *3 ‘4 I - I
• .4 - -~ • - 41 4 . 4 ’
I ~~~ 4 ~ 

I 41 • I - * :.
I C - (3 ~~ - (3 I * - - - - 44

* I 0. 411.4 ‘ - - 1.4 I
• 4 . 1 !  413 3 . I I ~~~~- 0. * 0 N 44 44

- o 4  .~ ‘4 — ‘- 1
I I I I ‘ 14 ._ I  o
I I I I - I

-~~ _ _ J _ . 1 ,J  ‘ 
I I

—* — —‘- --—- -— --—*- ----‘-4 - 
.4.4



APPENDIX 4

REFERENCES

MOUNTAIN LAKE DAM

- ---•-

~

—---‘-

~

— ---‘ ---—-- ~•‘—-rn-..- -—— ’ — - - ’*—~~~ L _ _ _



APPENDIx 4

REFERENCES

MOUNTAIN LAKE DAM

1. U. s. Army Corps of Engineers , Hydrologic Engineering Center,“Flood Hydrograph Package (REC-l) for Dam Safety Inspections -User ’s Manual ,” Davi s , California , September 1978.

2. Brater, Ernest F. and King, Horace, Handbook of Hydraulics,Sixth Edition, IlcGraw—Hijl , New York’Tf~76.
3. U.S. Bureau of Public Roads, “Desi gn Charts for Open ChannelFlow,” October 1960.

4. Department of the Army , Philadelphia District , Corps ofEngineers, Pennsylvania 19106. Crystal Lake Darn - Phase IInspection Report, National Dam Safety Program , August 1979. 


